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OPFANISMOZ BIOMHXANIKHi: lAIOKTHZIAZ 


AinAHMA EYPESITEXNIAS 


ApiQ\x. 1004180 
Exovxaq X)n6\\f{\ : 

a) TO dp0po 8 Tiap. 1 1 xov voiiov 1733/87 "M8Ta9opd xe'/yoXoyiac,, s9e'upEoei<;, 
xeyyokoyiKq KaivoTO|j,ia Kax avoxacm] EmxpoTrric; AxoixiKfiq Evepysiaf;" 

P) Tr\v \m! ap. 15928/EOA/1253 aTiocpaar] xov YjcoDpyoiJ Biojxrixaviaq, EvspYeva(; 
Ktti TexvoXoyiaq "KaxdGecrri aiTX]ar\q ym xopriyriori AirtA.(jb(xaToq EvpsaiTExviac; r\ 
IIiaTOTOiTiTiKov Yno5evfnaxoq XpriCTi^OTTiTaq cxov OBI Kai TfiptioTi PiPXicov" 

Y) TTiv aixriari tiox> KaxeQsoe o ev6ia(pEp6|j.evo(; oxov O.B.I, axvq 28-3-2000 |is 
apiGixo 20000100102 . 

A7COV8|IOD|J,8 

AiTik(o\ia Evpemxeyyiaq \ie Oscoprmsva 6Xa xa Kaxa vojiov E7nc7uva7tT6|aeva gxexiko. 
eyypacpa , oxotx; : 

1) lAPYMA TEXNOAOriAi: KAI EPEYNAE (IHAA) 

AaiSdXo'D 36 

71110 HPAKAEIO KPHTHS 

2) MDAAA KIINST ANTING 

ZaxapiouSdKTi 12 

71305 HPAKAEIO KPHTHS 

TITAOS: " ME0OAOS KAI SYETHMA XAPAKTHPI2M0Y KAI 
XAPTOrPAOHSHE AAAOIQEEilN TQN IZTQN " 

EOEYPETHS(EL) : OEAEKOYAAE AHMHTPI02 

AIE0NHS TAHINOMHEH (INT.CL^) : A61B 5/00 ,A61B 1/303 . 

To AiTiXooiaa EupEOixExviaq auxo, layv^i ReZPi '■ 29-3-2020 

AGfiva 11/03/2003 


O Feviko^ Ai£t)9t)vxfi(; 



EMMANOYHA SAMOYHAIAHZ 



OPrANIZMOI 
BIOMHXANIKHI 
lAIOKTHIIAZ (O.B.I.) 


ApiBp. aiT. A.E. : 200001 001 02 


EK0EZH EPEYNAZ 


ApiOp. A.E. 


KaxriY 

IXETIKA ErrPAOA & avacpope^ 

Zxean p£ 

AieBv. 
Ta^iv6pr)or| 
Int. CI. 7 


H cpEuva paaiornKt ere £YYPa<pa ttou KaiaT^eriKav {jcra to 1978.EiC5iK6T£pa t^wE az 6r]iioa\£upt\ft<; 
EupuJTTaiKE^. AieGvsiq & A^J£plKdvlKeq aiTrjcet^ AE. at TTEpiArjtiJEiq crrnv ay\KiKf\ riaTTUvECiKUJv aiTr^ocujv A£ & 
at EMnviKEc aiirioeic AE lie TTooTEoaiOTnTa. 

ndvTUj^ EfvQi Cuvaibv va avatpEpQouv crrnv *EK9£an "Epsuva^ kqi iyypatpa cmTTAeov twv avacpEpopEvujv. 


A61B 5/00 
A61B 1/303 

DX 
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A 

XP 001 01 1 384 / 09-09-1 998 
COSTAS BALAS ET AL 

'*ln wivo assessment of acetic acid -cervical tiss 
ue interactiom using quantitative imaging of back 
-scattered light: Its potential use for the in vi 
vo cervical cancer detection grading and mapping" 

PROCEEDINGS OF THE SPIE, SPIE, 

TOpo^ 3568, 

a£Ai5£^ 31-37 

BELLINGHAM, USA 

* oAoKAnpo TO EYVpacpo * 

7-14, 18-2 

15-17,21,2 
24-29 


Y 
A 

WO 99 18847 A / 22/04/1999 

(ACCUMED INTERNATIONAL INC. ET AL) 

* acAiQa 10, Ypappn 18 - aeAiSa 11, ypopMn 12 * 

* aeAi'Sa 22, vpctpMH 3 - aeAiSa 29, YpopMH 20 * 

7-23 
24-29 


Y 

XP 000992067/1999-10 
GLANZMANN T ET AL 

'"Time - resolved spectrofluorometer for clinical 
tissue characterization during endoscopy 
REVIEW OF SCIENTIFIC INSTRUMENTS, AMERICAN INSTIT 
UTE OF PHYSICS, NEW YORK, US, 
TOpo^ 70, No 10, 
otKiGe^ 4067-4077, 
ISSN : 0034-6748 
* oAoKAnpo TO iyYpa<po * 

7-23 

TexviKd 

TTESia TTOU 

cpcuvnenKQv 



A61B 
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US 5 699 798 A / 23/1 2/1 997 
(D.HOCHMAN ET AL) 

* cTnAn 3, Ypappn 21 - oTnAn 6, Ypappn 27 * 

7-23 


A 

XP 002170739 / 14/01/2000 
ANDERSSON-ENGELS S ET AL 
"Preliminary evaluation of two fluorescene imagin 
g methods for the detection and the delineation 0 
f basal cell carcinomas of the skin" 

LASERS IN SURGERY AND MEDICINE AND MEDICINE, WILE 
Y-LISS, NEW YORK, US, 



H|j£pOMnvia oAoKAqpujan? Tq^ 'EKBeanq 'EpEuvaq : 11/06/2002 


X : 'EvYPotpo HoAu Zx£tik6 

Y : 'Eypaipo ttoAu oxETtKd at cuv5uaap6 \i£ dAAo bfypatfo xq^ fOia^ 
A : T£xvoAoyik6 unopaepo 

O : Mq YPaTTTi^ a-rroKdAuqin 
P : EvSidpeao tyypofpo 


& : M^o^ JT]<; i6ia oiKoy^cia^ tipzuptazuiv 
T : OEujpia Apxi^ xq? ^^oqq TT\q etpsupean^ 

E : npoyevearepo tyyfpa^po AE ttou 5r|poaieu6r|KE pe dAAo £yyP°90 

TTi^ '\5iaq KQTnYOpfaq Kara q prrd Tqv nMCpOMRvra Kaideean? 

D : EvYpatpo avcKpEpdpevo ornv airnon 

L : 'EvYPCxpo avatpEpdpEvo yiQ dAAou^ Adyou^ 
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OPrANIZMOZ 
BIOMHXANIKHZ 
lAIOKTHZlAI (O.B.I.) 


ApiGp. aiT. A.E. : 200001 001 02 


EKOEZH EPEYNAZ 


Apidp. A.E. 


KoTHY 


ZXETIKA ErrPAOA & avacpopeq 
ac TMnpaTd Tou^ 


Ai£6v. 

Ta^ivopnoTl 
Int. CI. 7 


H epeuva paafcnriKE oe tyypa(pa ttou KaTaTeeqKav perd to 1 978. EiSiKorepa t^ivt a£ SnpocncuMCVEq 
EupujTTaiK£5, Aie8veig & ApEpiKOviKEg aiTqaEic AE, cte TTEpiAni;j£i? orriv OYY^nn riaTTU)v£^iKU)v aiTnaeajv AE & 
az EAAnviKEc aiihaeic AE ue TTooTEoaioTnTa. 

ndvTUjq Efvai CuvQTOv va ava9£p9ouv ornv "EKQEaq HpEuvag kqi t^ypofpa ettittAeov tiuv avacpEpopEVtJv. 

t6|jo^ 26, No 1, 
14/01/2000 
ISSN : 0196-8092 

* oAoKAqpo TO tf^patpo * 

US 5 647 368 A / 15/07/1997 
(HAISHAN ZENG ET AL) 

* OTrjAnS, YPOMPn 26 - ornAri 7, ypappn 21 * 

WO 92 19148 A / 12/11/1992 
(E.L.ADAIR) 

* a£Af5a 7, ypappn 22 - aeAi'Sa 11, YPapMH 17 * 


A61B 5/00 
A61B 1/303 


7-29 


7,24,25 


TexviKd 
TreOia ttou 
cpEuvrjOriKav 


A61B 


H|j£popnvia oAoKAnpoian^ Tq? 'EKecan^ 'Epeuvaq : 


11/06/2002 


X : 'EvYPOtpo noAu Ix^ik6 

Y : 'EYpa<po ttoAu ctxetik6 ae auvSuaapd |je 6AAo tfipat^o rr\<^ i6ia^ 
KaniYopfa^ kqtq prrd rnv nMCpOMnvia KaTdeean? 

A : TExvoAoyiKd u-rrdpaOpo 

O Mq YPO'nTi^ arroKdAuifin 
P : Ev5idpEao tfipat^o 


& : M£Ao^ rq; fSia oiKoytvEiag E(peup£o£a>v 
T : OEupi'a Apxil tc\^ pdart^ tt\^ etpeupean^ 

E : npOYCV^OTEpo ty^patpo AE ttou 5nMoaiEuQnK£ ;j£ dAAo ^YYPCKpo 

TT\q iSjq? KQTnYopiaq Kard (jETd rriv qpEpopnvfa KaTd9£an? 

D : 'E'/Ypa<po avaqtEpdpEvo ornv aiTHCTH 

L : *EYYPa*po avatpEpdpEvo yiQ dAAou^ A6you^ 
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. ^ OPrANIZMOZ 
--J^-^^-^^^L BiOMHXANIKHE 

m^^' lAIOKTHZIAZ (O.B.I.) 


EK0EZH EPEYNAZ 


ApiBp. aiT. A.E. : 20000100102 ApiBp. A.E. : I COM I SO 


KaTPiy. 

ZXETIKA ErrPA0A & avatpope? 
CTS TpHpard Touq 


AieSv. 
Int. CI. 7 


H cpeuva paaioiriKE ac tyipatpa ttou KaraTEGriKav neid to 1978.Ei6tK6TEpa tyivt ot Grwjoaitupiwtq 
EupuJTTaiK£^, AieBvef^ & A|j£piKdviK£^ aiTqaei^ AE, oc irepiArniJEJ^ uJTy/ ay\K\Kf\ riarrwv^OKUJv aiTnocwv AE & 
OE EAAnviKEc aiThoeic AE u£ TTOOTeoaiOTriTa. 

ndvTw^ Eivai 6uvaT6v va avacptpBouv ornv 'EK9Ear| "EpEuva? kqi tfipc^^>o uwTrXtov itov avacpEpojjEvujv. 


A61B 5/00 
A61B 1/303 


T6pog26, Nol, 

14/01/2000 

ISSN : 0196-8092 

* oAoKAripo TO evYPCKpo * 



A 

US 5 647 368 A / 15/07/1997 

(HAISHAN ZENG ET AL) 

* aTqAnS, YpciMMH 26 - ornAn 7, ypciMMn 21 * 

7-29 


A 

WO 92 19148 A / 12/11/1992 
(E.UADAIR) 

* acAiSa 7, ypciMMn 22 - aeAi5a 11, YP^MPn 17 * 

7,24,25 





TexviKd 

TT£5ia TTOU 

EpeuvrienKav 




A61B 

H|jepopr|via oAoKAnpujan^ in? 'BKBzcrq^ 'EpEUva^ : 11/06/2002 


X : 'EvYpd^xi noAu Zx^k6 & : MiAo^ tq^ i5ia oiKoytvaaq ecpEup^aeuv 

Y : 'EYPa4>o ttoAu oxrnKd at auvSuaapd p£ 6AA0 tf^patpo iq^ tSia? T : Oetupra Apxi^ tti^ Pdaq^ th? Etpeupsaq? 
KaiTiYOp'a? KQTd 1^ perd rnv nM^POMOvia KaTdeeaq? 

A : TtxvoAoyiKd utrdpaGpo E : npOYCviarepo iyvpacpo AE ttou 5nMoai£uen»f£ P£ dAAo ^YYpacpo 

TH? I'Sia^ KcnriYOpia? tard 1^ perd ttiv rtM£poMnvi<i KOTdecan? 

O : Mn YPOTTTn aTTOKdAuipn D : 'EYYpaq"^ ava(p£p6|JEvo ornv aivriaq 

P : EvSidpEQO ^YYPCKpo ^ = 'EyYPCi<I>o avaq)epdp£vo yici dAAou^ AdYOuq 
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H Tiapo^aa 8K08CTr| epex>vaq 5sv 5i8K7t8paicb0r|K8 A-oyco opia|a,8va)v a^i6a8a)v, to 

08|J.a TCOV OTCOIOV 88V <7U|Lim7UT8l OXO aVXlK8i|i-8VO Ep£X>Vaq TOD EFAE, 

cyuYK8Kpi|i8va : 


Oi a^Koaeiq 7-18, 23-29 8p8Uvf|0r|Kav nXr\pa)q. 
Oi a^iayoEiq 19-22 8p8uvfi0r|Kav |Li8piKa)(;. 
Oi a^icoGExq 1-6 58V 8p8ovr|0r|Kav. 

Aoyoc; 7i8piopia|aoi3 Tr[q 8p8uva<; (8(p8up8cy8iq [ir] 8vva\l8^/eq va KaTOxupa)0oi3v |is 
8i7rX,co|xa 8Up8cnT8xviac;) : 

Oi a^ia)a8i<; 1 8C0(; 6 Kai 19 Ea>q 22 (oTav ax>xeq 8^apTd)vtai aTio Tig a^icbaeig 1 
8co<; 6), 7t8piX.afxPdvo\>v to xe^poDpyiKO gtolSio « g(opf|Yr|crr| ovaiaq. r| OTCOia 
aXXr{Xs7a8pd [le mpioxeq tod TiaOoA^oyiKOD igtod ...». 

To OTdSio aDTO a7co8i58i aTr| ii80o5o, y8viKd, x^^pODpyiKo xotpctKTf|pa, 8Tai tiod 
oi TcapaTidvca at,i6yoeiq va 8|i7ri7CTODV OTiq a7roKA^i6iLi8V8c; and vqv 8p8Dva 
|Li8065oD<; %8ipoDpyiKric; 08pa7r8iac; tod av0p67UVOD Kai ^coikod ocbiiaToq. 


MEGOAOi: KAI ZYIITHMA XAPAKTHPIEMOY KAI 
XAPTOrPAOHIIHi: AAAOinEEHN THN ETON 


H rrapouaa £cp£up£ar| ava9£p£Tai at H£9o5o kqi auairiMCi y\oi ir\w in- 
vivo, jjr) KaTaaTp£TTTiKr| avixv£uari kqi xapToypacpncrn tcov pioxnM'Koov f\ kqi 
Toov A£iTOupYiKUJV aAAoiuja£UJV tujv laroov. 

H £cp£up£an ax£Ti^£Tai |j£ TO TT£5io Tou pn £Tr£|jpaTiKOu xapQKTripiaiJOu 
5 KQI xapTOYpdcpncrng aAAoitjoa£tjov tcjv laTWv. npoTTO^TToq tou KOpKivou £ivai oi 
A£y6[j£V£(; TTpoKapKiviK£^ KaTaaTda£i<;, oi OTrofe^ £ivai 9£paTT£uaiiJ£<; av 
SiayvLoaTOuv EyKoipa. Ithv avTie£Tri TTEpiTTTCuan n pAdpn MTTOpd va 
TTpoxujpna£i at pdGoc;, |j£ aTT0T£A£apa Tqv avdrrTu^n 5ir|9nTiKOu KapKivou kqi 
Tr|v TTpOKAqan p£TaaTda£UJv. Ito aTd5io auTO oi TTi9av6TnT£^ £ttituxou<; 
6£paTT£fa(; TT£piopi^ovTai SpapaTiKd. Zuv£TTCjo<; q cyKaipn Sidyvojan kqi n 
diJEon avTiK£i|j£viKn TauTOTTOir|an Tr\c; aopapOTntag Tr\q rrpOKapKiviKrig 
oKKolioaqq avai Kpiaipn^ Gq[jaG\aq, 

H QuvriGn^ OTTTikn kAivikh £^£TaaTiKn 5ia5iKaaia £X£i ttoAu TT£piopia[j£V£c; 
5uvaT6Tr|T£g avixv£uar|? KOpKiviKCjov kqi TrpoKapKiviKcov \oj\kujv aAAoicLaEoov. 
15 Auto o(p£iA£Tai oto y£yov6<; oti oi 5o|jiK£g kqi |j£TapoAiK£^ aAAay£^ oi orrofeg 
Aaupdvouv x^P^ koto thv £^£Ai^ri Tq*; voaou 5£v aAAd^ouv arjl-iavTiKd kqi ij£ 
£i5iK6Tr|Ta, to xptjofjOTiKd xapaKTnpicrTiKd tou rraeoAoyiKOu laTOu. 

Ha Tr|v £TTiT£u^ri ttio oKpipoug Sidyvojan?, AappdvovTOi SfiiypaTa otto 
Tn9av£^ TTa9oAoyiK£^ Tr£piox£? tou laTou, tq ottoiq uTT6K£iVTai oz laToAoyiKq 

20 

avdAuan. H 5iayvujaT!Kr| auTq 5ia5iKaafa xcrpaKTripi^eTai 6|jcjj^ arro \j\a azipa 
TTpopAniJdTUJV KQI TT£piopia[jd;v OTTUJ^: a) £pTT£p!£X£i M£ydAr| TTiGavoTriTa 

5£lY[jaTOA£!TTTIKOU QCpdAfJOTOg, f[ OTTOia aTTOpp££I OTTO T\q Tr£piopia|j£V£(; 
5uvaT6TnT£? TOU avGpUJTTlVOU OTTTIKOU QUaTrHJaTO^ va £VTOTTf^£i TTi9av£q 

TTa9oAoyiK£(; TT£piox£q, P) n pi04Jia |JTTop£i va aAAd^£i th 9uaiKn e^^Ai^n Tr]q 
25 pAdPn^ (TTpOKAnan psTdQTaari?), y) TTap£X£i TTAripocpopfeg yia to or[\jz\o arro 
TO orroio Aa[jpdv£Tai to 5£iy|ja x^PK va £ivai Suvoth q X^pToypdcpqaq Tq^ 
TTa9oAoyiKr|<; Tr£pioxq<;, S) q SiayvwcTiKq auTq 5ia5iKaaia qto quvoAo Tq^ avai 
Xpovopopa, uTTOK£i[j£viKq Koi ijq TToaoTiKq, £vuj xapoKTqpf^ETai otto uipqAo 
KOOToq opydvujv KQI av9pujTTOTTpoaTTd9£iag. 


Ta TeAeuTQia xpovia exouv TrapouaiaaTef apKZiic; witq peGoSoi kqi 
auainijaTa -.as TTpoarrraBeia uTreppaanc tujv |j£iov£KTr|MQTtuv Trj? 

auppaTiKH^ SiavvujaTiKnc; 5ia5iKaafa<;. Oi p£9o5oi auieg |JTropouv va 
KaTaTayouv oz 5uo KarriYopfeC' cr) M£9o5oi, oi orroizq paai^oviai ojr\ 
(paapaTiKfi avdAuaq tojv iotoov ^la rr\ Arm^n peAiicopevn? SiavvujaTiKnq 
TTAnpocpopiaq, p) M£9o5oi, oi OTTofeg paaf^oviai cnri xnM'KT Q\iytpar] tou iqtou 
\je ouolzq oi ottoi£:<; aAAqAsTriSpouv emAeKTiKd |J£ tov TTaSoAoyiKO laro, 
aAAd^ouv tq OTTTiKd tou xap^KiripiaTiKd kqi eviaxuouv inv avTiGeaq tou |j£ 

TOV Uyin IQTO. 

Ithv TTpujTri TT£piTTTujar|, n SiaYvajOTiKn xPnc^HT^J^v cpaapaToaKOTTiKoav 
T£XV!Kcov paa!^£Tai OTHV SuvaTOTHTd Touq va avixv£uouv akKa\/iq ara 

pIOXnM'Kd n KQI TO 50|JIKd XapOKTHplCTTlKd, OI OTTOI£g AOfJpdvOUV X^^pa CTTOV 

IQTO KQTd TQv £5£Ai^r| TH? voQou. Ei5tK6T£pa, n cpaafjaTOOKOTria cp9opia[Jou 
£X£i xPnc^fMO'n"oin9£i £KT£VCjog oz Stdcpopoug IGTOU^, auviaTOTai 6£ othv 
6i£Y£pcrr| tou iotou ij£ TTriYn cpuJToq (auvrjGcjo^ Laser), [JiKpoO pHKOU^ kuijotoc; 

(TT£plOXn [JTTA£-UTr£plU}60U^) KQI OTflV [J£Tpnar| TU)V XapaKTr|piaTiK(jOV TOU 

£TTav£KTr£[jTr6[j£vou cpujTo^ (£VTaari vs. PHKog KUpOTO^). 

O Garfield and Glassman Pat. No. U.S 5,450,857, kqi Ramanajum et al. 
Pat. No. US 5,421,339 £xouv TTapouaidaa [j£965oug, avdAoY£? Toav 
TTGpaTTdvuj avacpopojv, paaia|j£V£^ othv xPHC^T cpaapaToaKOTTia^ cp9opia[jou 
Yia TQv SidyvuLjari KapKiviKUJV kqi rrpoKapKiviKcav KaTaaTda£ajv tou TpaxqAou 
jr\q pHTpa^. To paaiKo iJ£iov£KTnMa Tq? cpaapaToaKOTTia^ cp9opiafjou £ivai oti 
OI uTTdpxoua£q pioxnpiK£<; |j£TapoA£q 5£v £K(ppd^ovTai \je dp£ao TpOTTO cog 
|j£TapoA£<; OTQ cpdaiJOTa cpgopiopou. Ta cpdapaTO cp9opiaiJOu TT£pi£Xouv ttoAu 
Tr£piopia|j£vr| SiOYvojaTiKn TrAripocpopfa \\a 5uo paaiKOug AoYOuq : 
a) O lOTog Tr£pi£X£i MO cp9opi^ovTa ouaTOTiKd, OTTcoq n atpoacpaipivn, Ta orroia 
arroppocppuv tq £KTT£tJTT6M£va cptuTovia (p9opia|Jou, \je aTTOT£A£aija va 
£|jcpavt^ovTai oto (pda|jaTa jjeyioto n £AdxiaTa to orroia 5£V ax£TfCovTai [jz 
T\q pioxnMiK£g (j£TapoA£g qtov ioto. 
p) Ta (pdafjOTO £xouv iJ£YdAo £upo(; Aoyu) tou oti ou\/f\Qujq pa^i ij£ to 
ptoxHM'Kd xapaKTHpfOTiKd to ottoio aAAd^ouv KOTd Tqv £5£Ai^ri th? voqou, 
5i£Y£ip£Tai £vag p£YdAoq apiGfJoq auaTOTiKcov tou iqtou, to orroia 5£v 


auv£iacp£pouv oiv] 5iaYVUjaTiKr| 5ia5iKaaia. Auto ex^i vjq aTTOT£A£a|ja va 
KaTaypacpeTai TT£TTA£YM^vr| rrAripocpopia jje [JiKpn SiavvojaTiKn a^ia. 
Aoyuj Tujv TTaparrdvaj Aoytjov, la Aappav6iJ£va cpda^jara (p9opia|JOU 
XapaKTHpi^ovTai arro piKpn £uaia9r|CJia kqi £i5iK6Tr|Ta Gjr\v avixv£uan kqi 
KaTr|YOpioTrofr|CTr| tcjv iqtikujv aAAoiu)a£UJv. 

M£ QTOxo Tr|v Eviaxuan Jr[<; euaioQqoiaq kqi Tr\q zidiKOiqicxc; jr\(; 
Aa|jpav6[j£vn^ TrAripocpopia^ oi Ramanujan et al Pat No. WO 9,824,369, 
£XOuv Trapouaida£i iJ£9o5o (3aaiaiJ£vri ainv XPHC^H V£upoaviKUJv Siktucjuv, \/\a 
THv avdAuan tujv (paa[jaTiKCjJv 6£5oiJ£vtjav. H |j£9o6o? aujf] paai^£Tai qthv 
£KTTai5£uar| £v6<; uttoAoyiotikou auaTn|jaTO<; |j£ £va \jE\aKo api9[j6 
(paatJdTUJv, Ta OTTOia £xouv \r](pQe\ otto cpuaioAoYiKOU^ Kai TTa9oAoYiKOu^ 
iQTOU^. To cpdapa to ottoio Aa|jpdv£Tai a£ Kd9£ |j£Tpnc7n auYKpiv£Tai |j£ tq 
aTT09riK£U[j£va cpaa(jaTiKd 5£5o[j£va, 5i£UKoAuvovTa^ |j£ to tpotto outo Tqv 
TauTOTTOinoT| Tr\q TTa9oAoYiaq tou iotou. 

Oi R.R. Kortun et al, Pat No US 5,697,373, £TTi5itjaK0VTa^ Tqv 
p£ATiujar| jr]q Aappav6|j£vn? SiaYvojOTiKn^ TTAripocpopia(;, £XOUV TTapouaida£i 
[j£9o5o paaia[j£vr| otov auv6uaa|j6 cpaajjaToaKOTTia^ (pBopiapou kqi Raman 
aKi6aor\q. H T£A£UTaia £X£i Tr|v 5uvaT6Tr|Ta va TTapdax£i TT£piaa6T£p£^ 
avaAuTiK£q TrAr|pocpopi£^ arraiTEi ojjcjj^ ttoAuttAoko £^OTrAia[j6 kqi t5aviK£<; 
TT£ipaijaTiK£<; auvenK£^ to OTTOia 6uax£paivouv anpavTiKd Tr|v kAivikh tou^ 
XPnan- 

Eivai Y^viKd yvujGjo oti ot iotoi x^P^iKTripiCovTai otto |j£YdAr| 
avo(joiOY£V£ia kqi quv£ttu)<; n cpaopaToaKOTTiKn avdAuar) CTTipfpoug x^P'KtiJV 
ariij£iujv 5£v £TTapK£f Yict tov xapciKTr|pio|j6 Tr\<; KaTdaToan^ tou^. 

O Dombrowski, Pat. No US 5,424,543, TT£ptYpdcp£i £va GuoTr\\ja 
aTT£iKOviaTiKnc; cpaaijaToaKOTTia^, \jeouj tou ottoiou £ivai SuvoTn q Anipn 
£ik6vujv gz 5idcpop£^ (paayaTiK£g TT£piox£?. Mzguj ir^q cpaaiJaTiKn^ 
aTT£iK6vian(; £tvai £v y^^^' Suvoth q x^P^OYpdcpqcrn XQpctKTnpiOTiKcov 
SiaYvojOTiKn^ Gr]\jaG\aq. Aoyuj 6puj(; Tq? MH oqjjavTiKOTqTog tujv cpaapaTiKUJV 
Stacpopujv pETQ^u cpuaioAoYiKOu kqi rraBoAoYiKOU iqtou q TTapQTqpqaq a£ 
aT£V£g cpaa[jaTiK£(; TT£piox£5 5£v £TriTp£Tr£i Tqv avd5£i^q tujv xapaKTqpiQTiKcuv 
auTUJv KQI TToAu TT£piaa6T£po Tqv TQUTOTTofqaq KQI QTaSiOTTOiqaq Tqq 
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TTa9oAoYiKnc; Treptoxn?. 


Oi D.R. Sandison et al, Pat. No US 5,920,399, TrepiYpacpouv eva 
aTreiKoviQTtKO ouaTq\ja to ottoio auv5ud^ei aTreiKOVian kqi SiEyspcrri tou 
avTiK£i|j£vou GZ 5idcpop£<; aT£V£<; (paa|jaTiK£^ Trepioxe?. To auarriMOt auTO 

5 avaTTTUx9nK£ Y'ct inv in-vivo [j£A£Tr| tujv KuiTdptov kqi auv5ud^£Tai \jz £va 
auarriMOi otttikcjuv yia inv fj£Ta(popd kqi thv auAAoyn tou ttpoqttitttovto^ kqi 
£TTav£KTT£|jTr6[j£vou cpujTO^ avTiGTOixo. Oi 5uo Qujiq 5ia\jeq otttikojv ivcjov 
cpfpovTQi OS £TTa(pn |j£ Tov lOTO KQI £TTi5iajK£Tai f] £vfaxuar| Tqq cpaaijaTiKn? 
SiacpopoTTofnon? cpuaioAoYiKou kqi TraSoAoYiKOu iqtou auvSud^ovTO^ 5idcpopa 
|jr|Kr| KU|jaT0^.6i£Y£pari<; kqi aTT£iK6vian^. 

Oi J,R. Delfyett et al, Pat. No US 5,921,926, exouv TTapouaida£i \j\a 
|j£9o5o SidYvojanc tujv TTa9na£(jov tou TpaxQAou ir\q r\ orrofa 

paai^£Tai otov auvSuaapo (paa|jaTiKn^ au|jpoAo[j£Tpiaq (spectral 
interferometry) kqi rriq Topoypacpia^ aupcpoovou cpujTO^ (Optical Coherence 

15 Tomography (OCT)). To auoTripa auTO auv5ud^£i TpiaSidaTOTn aTT£iK6viar| 
KQI cpaaijaTiKr] tou avdAuari tou iotou. 


KQI K.L. Blaiz Pat. No US 5989184) yia thv aTT£iK6viar| kqi £TT£^£pYaafa Tq^ 

2Q aKOVQ^ TOU lOTOU. ItHV 5£UT£pr| TT£pfTTTCJU)ar| r| TTpOT£lv6lJ£Vr| SldTQ^ri £TTITp£TT£r 

£TTiar|^ Tqv |j£Tpqar| tojv 6iaaTda£(jL)v jr\q lOTiKn^ aAAoicoori^. 

fia Tqv £viaxuan Tr|<; OTTTiKn<; SiacpopoTTOinan^ p£Ta^u cpuaioAoYiKOu kqi 
TTa9oAoYiKOu iotou xPnc^'MorroiouvTai at 5idcpopa TT£6[a tq^ pioTaTpiKrj^ 
5iaYvujOTiKr|^, £i5ik£<; ouoi£q oi OTTOi£<; xopHYOuvTai TOTTiKd n auoTriMaTiKd. 
25 T£Toi£<; ouai£g £ivai 5idAupa o^ikou o^£Ijo^, |jttA£ jr\<; TOuAoou5ivr|^, 6idcpop£q 
cpcjL)TO£uaia9r|TOTTOt£^ ouaf£g (TTOpcpupiv£5) [10] kAtt. H TTpoKaAouiJ£vr| 

£TTlA£KTIKn XP^CXH TOU TTaOoAoyiKOU IQTOU 0(p£iA£Tai QTHV iSlOTHTa TCjJV ouoilov 

auTUJV va aAAr|A£Tn5pouv |j£ to 5iacpopOTTOiri[j£va iJ£TapoAiKd kqi 5opiKd 
XapaKTHpiCTTiKd Tri<; Tra9oAoYiKng TT£pioxn^. H aAAnA£TTi5paar| qutq £viaxu£i 
30 TTpoo5£UTiKd KQI TTQpoSiKd Tig 6iacpop£<; QTO cpaoiJOTiKd xapaKTHpicTTiKd Trig 
avdKAaarig f\/Ka\ tou (p9opia[Jou |j£Ta^u cpuaioAoyiKOu kqi TTa9oAoYiKOu laTOU. 
riapd TO \/e\/oy6q oti r\ TTpoKaAouiJ£vr] £TTiA£KTiKr| XP^^H toov TraOoAoyiKcov 


'Exouv QKopri TTapouaiaaT£[ KoATroaKoma qto orroia rrpoaapiJO^ovTai 
riA£KTpoviK£g aTT£iKoviaTiK£g 5iaTd^£ig (D.R. Craine et al, Pat. No US 5791346 


laiujv £ivai £va cpajvopevo SuvafJiKO, oir\v kAivikh Trpd^n n evTaaq kqi n 
£KTaar| rqq xp^^-n? eKTijjcjjvTai rroiOTiKd kqi aiaTiKCt. AKOfjr], oe apKereg 
TT£piTTTUja£ig TTpujifjajv TTaeoAoYiKobv KaTaaTdaeujv to (paivopevo jqq 
TrapoSiKnq xp*^crn^. M^'^Q Tr|v xopnvnc^n ■''1^ ouaia^, 5iapK£:i ttoAu Aiyo kqi stqi 
o z%ziaajf\q Sev sivai oz Biaq va avixveuaei ti^ TTpOKaAou[j£V£<; |j£Ta(3oA£g kqi 
TToAu TT£piaa6T£po va zKT\[jf\oe\ inv £VTaan kqi thv £KTaan louq. Ze ahKtq rrdAi 
TT£piTTTtjoa£i(; f] XP^^TH Tou laiou Y'V^TQi TToAu apyd, |J£ auv£iT£ia inv 
TaAaiTTOopia tou aa9£vouq kqi Tqv 5r||jioupYia TTpopAr|[jdTajv qtov £§£TaaTr| 
QTO va £KTi|jna£i Tqv £VTaar| Kai inv £KTaar| tcuv fj£TapoAcjov, acpou aurd 
p£TapdAAovTai ouwzxojq. Ja TTapairdvcja £xouv aav dp£ar| auv£TT£ia Tr|v 
uTT0pd6[jian Tr|<; SiaYvojaiiKriq a^iaq jqq £v Aoyoj SiavvojaTiKn^ 5ia5iKaaia^ kqi 
£Tai n xpnc^iMO^fnTd tou TT£piopi^£Tai paaiKd qthv 5i£UK6Auvar| tou £VTOTTia|JOu 
Trie UTroTTTr|<; TT£pioxn? yia Tqv Anipn SaypaTO^ pioqjiag. 

Zuvoipi'^ovTa^ TO oaa avacp£p6riKav TTapOTTdvoj, auvdyovTOi to z^f\c; 
auiJTT£pda|jaTa: 

a) 'Exouv TTp0Ta9£i 5idcpop£(; auijpaTiK£^ <paa[jaToaKOTTiK£g t£xvik£^ 
(cp9opia[jou, aK£5aari<;) yia Tqv in vivo avixv£uaq tujv [j£TapoAcjjv otg 
SojJiKd xQpQKTqpioTiKd tou TraGoAoyiKOu iqtou. 'Eva aqpavTiKO 
[j£iov£KTq|ja Toov t£xvik(jOv auTUJV OTi TTap£xouv aqp£iaKq TTAqpocpopia, q 
OTTOia 6£v £TTapK£i yio Tqv avdAuaq tojv x^P>Kd avo|JO(oy£vtjjv iqtcjjv. H 
cpaa[jaTiKq aTT£!K6viaq £ttiAu£i to TrpopAqpa auTO, TTap£xovTa^ (paajJOTiKq 
TTAqpocpopia (piKp6T£pq<; koto kovovo avdAuaq^) az kqOz x^jpiKO aqpao 
Tq^ £^£Ta^6[j£vq(; rr£pioxq<;. Av£^dpTqTa 6\JU)q otto to TTaparrdvija, oi 

T£XVIK£^ aUT£q (aTT£IKOViaTIK£^ KOI [Jt]) TTOpEXOUV TfAqpOCpOpfe*; 

TT£p!OpiaiJ£vqc; SiayvujaTiKq^ o^io?, Aoycu tou y£YOv6Toq oti oi 5o|JiK£q 
5iaTapax£<;, oi ottoi£^ auv£TTiKOUpouv Tqv £^£Ai^q iqq voaou, 6£v 
EKcppd^ovToi aav aq[javTiK£5 koi xap<^KTqptaTiK£q [j£TapoA£^ tojv 
[j£Tpou[j£vujv cpaapdTUJV. Iuv£TTtug q Aa|jpav6[j£vq cpaa|jaTiKq 
TTAqpocpopia 5£v pTTOp£i va au(jx€^TiaT£i djJEaa 1J£ Tqv TraBoAoyfa tou iotou, 
Y£yov6^ to ottoio iT£piop[^£i Tqv KAiviKq xpqc^ipoTqTa toov t£xviku)v auTcuv. 
P) Oi KAaaiK£q (|jq (paa|jaTiK£<;) aTT£iKOviaTiK£<; T£xviK£g Trap£XOuv Tqv 
SuvoTOTqTo xopToypdcpqaqc; xapoKTqpiaTiKOJV SiayvuaTiKqg aq|jaafag az 


2 n 3 Siaaida^iq. XpnaijjOTTOiouvTai paaiKd \\a Tr|V [j£Tpncrn 
|jopq)oAoYiKcjuv xapaKiripicrTiKUJv kqi aav epyaAEia kAivikh^ T£K[jr|picoari?. 
Y) H SuvaTOiriTa eTTiAeKTiKn^ xP^cri? tcuv Tra9oAoYiKtjov larcLv |j£ £i5ik£^ 
ouoleq £TTiTp£TTsi Trjv £v[axuar| yr]<; oiTTiKn^ avTi9£anc M^tQ^u cpuaioAoYiKOu 
KQI rraGoAoYiKOu laiou aAAd 5£V TTap£X£i TrAripocpopfe? \{\q Tr|V 
TauTOTToinan KQi Trjv aTa5iOTTOir|ar| Tr|<; Trd9r|crr|?. 

M£ 5£5o[j£vo TO Y^YOvo^ oTi n £TTiA£KTiKn aAAr|A£TT[5paar| iraeoAoYiKOu 
larou KQI ouQicuv, oi oiroizq £viaxuouv Tr|v otttikh avTi6£ari tou ij£ tov uyin 
IQTO £[vai £va SuvapiKO (paiv6[j£vo, avai Aoyiko va UTTo9£aou|j£ oti q 
KaraYpacpn kqi q avdAuan toov xapaKinpiOTiKijav rn^ Kivr|TiKng tou (pa!VO|j£VOU 
auTou 9a MTTopouo£ va 6ix>ot\ Gr{[Jiavj\Kiq rrAnpocpopfei; \/\a Tr|v in-vivo 
avixv£uar|, TauTorroincrri koi aTa6iOTrofr|ar| ttoGoAoyikoov aAAoiujaECjJv toov 
laTcov. Z£ TTpor|You|j£vr| 6ri|Joai£uari £v6^ £K tujv £Cp£up£T(jov [12] 
rrapouaid^ovTai aTTOT£A£a|jaTa arro thv |j£Tpr|Cxn tcuv [JETapoAujv qto 
xapOKTHPiaTiKd OTTia9oaK£5a^6|j£vou cpcoTO^ aav auvdpTncrri tou phkou^ 

KUfJOTO^ KOI XPOVOU, Ol OTTOI£^ TTpOKOAOUVTai |J£ Tr|V TOTTIKq Z(pCip\JO\f] OpOIOU 

5taAu|jaToq o^ikoO o^£ujc; otov Tpdxn^o jqq \jf\ipoiq. Ithv £TTi|j£pouq auTq 
TT£piTTTtjjQr| xpncr'M0'n"0in9r|K£ aav Tr£ipa|jaTiKn SidTO^n £va Y€^viKn<; xPH^^n^ 
auaTHMQ TToAucpaapaTiKriq aTT£iK6vian^ uYpcov KpuaTdAAcov yici thv \jiipr]or\ 
TU)v |j£Ta(3oA(jov jr\q £VTaari^ tou OTTia9oaK£5a^6fj£Vou cpuJToq aav auvapTnaq 
TOU xpovou KOI TOU [jnKOu<; KupoTO^ OS £TTiA£YlJ£va x^JiJpiKd or]\je\a, Bp£9nK£ 
oTi Ol Ka|JTTuA£g £VTaan oTTia9oaK£6a^6|j£vou cpcuTO^ £vavTi tou xPOvou 
5ia(popoTTOiouvTai £VTOva koi \je Tporro ttou auax£Ti^£Tai \jz ir[v TTa9oAoYia 
TOU lOTOu. A5r|fjoaf£UTa aTTOT£A£a|jaTa rqq [5iaq £p£uvr|TiKn^ 0|jd5a^ 
auvriYopo^v oti avdAoYO aTTOT£A£aiJaTa [jTTOpouv va Aricp9ouv koi [J£ dAA£g 
ouoieq, o\ ottoi'£<; £xouv tqv iSiOTriTa va £V!axuouv tqv omiKn avTi9£an iJ£Ta5u 
cpuaioAoYiKou koi ttoGoAoyikou iotou. H TT£ipapaTiKn [j£9o6o^ n ottoio 
XpnaiiJOTTOin9r|K£ othv 6r|[Joai£U[j£vr| £pYaaia xapQKTnpi^CTai arro apK£Td 
|j£iOV£KTniJaTa ottcjjc;: 

a) O aTTEiKOviaTiKOc; fjovoxpoofJOTopag aTTaiT£i xpovo y'^ Tr|v aAAoYT tou 
[jr|Kou^ KupaToq aTT£iK6viar|<; koi auv£TToaq 5£v £ivai KaTdAAqAoq yici ir\v 
TToAucpaapaTiKH arreiKOvian kqi avdAuar) SuvapiKd £^£Aiaa6p£VLov 
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(paivo|j£vujv. 

P) A£v auviaid m^9o5o xapToypacpncrnC tou paGiJOu jr\q aAAofojan? tou iqtou 
acpou Ttapouaid^ovTai KapTruAeg oi orrofeg CKcppd^ouv Tr|v xpoviKn pejapoAn 
yr]q iyjoor\q tou oirtaeoaKsSa^oijevou cpioT6<; oz £TTiA£YM£va ariM^ict- 
Y) Asv TTpoa5iopi^ovTai api9[jriTiK£(; TTapd[j£Tpoi xapaKTripiaTiK£<; ir\q Kivr|TiKn^ 

TOU CpaiVO[J£VOU, GZ Kde£ X^PIKO ar[[JZ\0 in? TTEpIOXn^ £V5ia(p£pOVTOq, TO 

OTTOlo £X£i |J£YdAr| aq\jaG\ci qthv TT£piTTTUjari avdAuan? laTOJv, acpou, ijjq 
YVoaoTov, TO pioAoYiKd uAiKd x^P^KTHPi^ovTai arro [j£YdAri Xt^P'Kn 
avojJoiOY£V£ia, 

5) O cpaK6<; o ottoio^ xPncnMO'n'oi£iTai Yict thv aTT£iK6viar| Tr|<; TT£pioxnc 
£v5iacp£povTo^ £ivai Y£viKr|<; XPHC^n? kqi 5£v £X£i Tiq TTpoSiOYpacpft; kqi to 
XapaKTHpicTTiKd tcov lOTpiKOov otttikcjuv SiaYVUjQTiKCJv opYdvcov. 
£) H KAiviK£g iJ£Tpna£i^ fj£ TO auaTHMa to ottoio TTapouaid^ETai qthv 
6riMoa[£uan Quth, £ivai avaKpip£iq £TT£i5n 5£v £^aa(paA[^£Tai q aTae£p6Tr|Ta 
Tfi^ ax£TiKn^ Qioriq otttikou aTr£iKOviaTiKOu auoTHpaTO^ kqi £^£Ta^6[j£vou 
iqtou. 'Etoi, Aoyuj tluv iJ!KpOKivna£ujv (ttx avaTTVon), TO £lKOVOaTOIX£ia tojv 
£1k6vujv ttou GTroeriKEUovTai GZ xpoviKd 5ia5oxiK£g Gj\\/\jzq \jz J\q \5\zq x^P>K£? 

aUVT£TaYM£V£g, 5£V KOTOypdcpOUV to CpUjq to ottoio £KTT£|JTT£Tai QKpiPcuq TfjV 

i6ia x^P'KO Tr£pioxn tou iqtou. Auto |J£icjL)V£i oriMavTiKd Tqv OKpfpaa 
UTToAoYiQMOu rqq KapTTuAri<; KivriTiKtit; tou cpaivopfvou az kgQz £ikovocttoix£io. 

M£pog TCjUV TTpOpAnfjdTUJV aUTUJV £TTlAU0VTai GZ TTpoQcpoTq 5riMOCTf£UQn 
£V6^ £K TUJV £Cp£Up£T(jOV [13], OTTOU £KT6g TCOV dAAcOV TTapOUQld^OVTai 

aTTOT£A£Q|jaTa OTTO TQV XPH^^H TOU 6iaAu[jaT0^ o^ikou o^zujq \/\a Tqv xOM'^rj 
5i£Y£pQn tou AdpuYYOt- AiaTTiQTUJV£Tai oti kqi o iqto^ auT6<; aTTOKpivsTai qtqv 
5i£Y£pQn auTH, to ottoio, GZ Quv5uaQ|j6 \jz dAAa a5riMOC7f£UTa aTTOT£A£Q[jaTa, 
QuvriYOp^i OTI |jTTOp£i vQ xPHC^'MOTTOinSouv 5id(pop£g ouQi£g Y>c( Tqv XHMiKq 
5i£Y£pQq Siacpopojv opYdvcov. Oi ouqi£^ oi OTTof£<; £mA£YOVTai \/\a tov qkotto 

aUTO TTp£Tr£l VG |jq TTPOKOAOUV TTap£V£pY£l£? QTOV dvSpUJTTO, VQ TTpOKOAOUV 
£l5lK£C; KQI aviXV£UQl[J£q p£TapoA£^ QTQ OTTTIKd XQpQKTqpiQTIKd TOU 

ttqGoAoyikou IQTOU, £vuj o puGfJOc; |j£TapoAq^ tujv xapciKTqpiQTiKCjbv auTCOv va 
£ivai KOTdAAqAoq £tqi ujgtz va dvai KAiviKd uAoTTOiqaipq q in vivo KOTaYpacpq 
Tq^ KivqTiKqc; tou cpaivo[j£vou. iTqv i5ia £pYaafa [13], TTapoua!d^£Tai £TTiaq^ 


\j\a TTpouTn TTpOQEYYic^n Tou TTpopAqfjaTO^ in? xapTOYpacpqc^n*; Trepioxn^ 
£v5iacp£povTO(; kqi rrapapETpiKriq avdAuan? tou q)aivo[J£vou. Mipoq tcov 
eupniJaTajv kqi tujv ij£965ujv Tq*; spYacTiaq auif\q TT£piAa|jpdv£Tai arig 
Q^\ujaz\q jqq £v Aoyoo £(p£up£ar|<;. Zrnv Tiapouaa £(p£up£ari irapouaid^ETai 
|j£9o6oq KQ! Guojq\ja yia Tr|v in vivo avixv£uar| aAAoi(jja£UJV ara (3ioxnMiKd f\ 
KQI TO A£iTOupYiKd xc(pctKTripiCTTiKd lOTtjJv, KoQujq KQI Trjv xapTOYpdcpqcrri tou 
pa9iJOu aAAoicjoaqt; tujv xapQKTnpiaTiKtjov qutcjjv. H |J£9o5o^ paai^ETOi qthv 
|j£Tpncrri KQI xapTOYpdcpqc^n Tr|<; Kivr|TiKr)^ ir\<; aTT6Kpiar|<; laicov as otttikh kqi 
XnM'Kn 5!£Y£pcrn. To auQTniJa TTap£X£i Tqv SuvaiOTriTa p£TpnoT|^ kqi 
£7T£^£PYaCTia(; tujv |j£TpnTiKUJV 5£5op£vujv KQI £vauj|jaTU)V£i 6idcpop£g 
T£xvoAoYiK£q' p£ATiuja£i<; QTrapaiTnTE^ \\ci Tqv kAivikh tou XPHcrn- Oi 
T£xvoAoYiK£q auT£^ 3£ATiuja£i<; aTroT£Aouv ETTian? M^po? "TUJV a^iuja£ujv th^ £v 
AoYUJ £(p£up£ar|<;. 

H TTapouaa £cp£up£an avacp£p£Tai az [j£9o5o kqi auoTHMa \/\a Tqv in-vivo, pn 
KaTaaTp£TTTiKn avixv£uar| kqi xctpTOYpacpqc^n "f'^v pioxnM'KU)v f\ kqi tujv 
A£iTOupYtKUJv aAAoi(joa£U)v tujv iqtcuv. 

To axnpa 1 Trapouatd^£i tqv paaiKq apxn tq? M£965ou: 
Acpou £TTiA£Y£^i n ouQia n OTTOia £viaxu£i Tqv otttikh avTf9£ar| |j£Ta^u 
cpuQioAoYiKOu KQi TTa9oAoYiKou iQTOu (avdAoya 1J£ Tr|v Tra9oAoYia tou laTOu), 
auTf) xopHY^iTai TOiriKd q auaiqiJaTiKd. Zto axqpa 1 o iqto^ (T), i|J£Kd^£Tai \je 
Tqv xpqcfq »4i£KaaTripa (A), o orroio^ Tr£pi£X£i Tqv ouafa auiq. TauTOXpova o 
iQToq (pujTf^£Tai \je KQTdAAqAo pqKO^ KUiJaToq, avdAoya fj£ to OTTTiKd 
XapaKTqpiQTiKd Tq<; ouaia^ kqi tou iotou. iTqv TT£pirrTUjaq yiQ TTapd5£iYpa 
KQTd Tqv OTToja to auQTqija ouafa-iOToq £ktt£PTT£i xapaKTqpiaTiKO cp9opia|j6, o 
cpujTiaiJO^ Yi'v^TQi QTq cpaapaTiKq TT£pioxq 5i£Y£pGrq^ iqq ouaiaq oz (p9opia[j6. 
O cpujTiapo^ KQI q emAoYq tou [jqKOuq KUfjoTO^ cpuJTiaiJOu tou iqtou piropd va 
Yfv£Tai |j£ Tqv xpqc^q TrqYqg cpujTO^ (LS) KOi |jqxaviaiJOu £TTiAoYqq otttikujv 
cpiATpujv (OFS). 

Ha Tqv GTTSiKOviaq iqq TT£pioxq? £v5iacp£povTO^ XPH^^'MOTroio^vTai 
OTTTiKd QuAAoYqc; kqi £aTiaaqq Tq<; £iK6va^ (L) oe 5ia5idaTaTO otttiko 
avixv£UTq (D) to aqpa £^65ou tou ottoiou £Viaxu£Tai, 5ia[Jop(pu)V£Tai kqi 


i|jr|<piOTTOi£iTai |j£ Tr|v XPn^n KardAAriAajv n^^^KipoviKcbv (EIS) kqi tsAikq n 
eiKOva £TTi5£iKvu£Tai Gz o86vr| (M) kqi KaraxujpeiTai ara [^ioa aTTo9nK£uar|C 
TrAnpocpopia^ £v6g q^^KipoviKOu UTroAoYiarn (PC). Metq^u iqtou (T) kqi 
avixvEuiq (D), |jTTOp£i va 7Tap£|jpaAA£Tai otttiko cpiAipo (OFI). H TTap£|jpoAn 
cpiArpou [jTrop£i va yi'vetqi yict Tr|v arrEiKOVian tou iqtou (T) oz ettiAeym^vs^ 
cpaafjaTiKEg TT£piox£^, cjiig ottoiec; £TTiTUYXOtv£Tai n £viaxuar| rn? omiKn^ 
avTi9£ari^ lJ£Ta^u TT£ptox(-ov tou iqtou, qti<; OTrofe*; iqtike^ TT£piox£^ 

TTpOKOAoUVTai OlQCpOpETIKOU PaGjJOU IJSTapoAfq QTQ OTTTIKd Touq 

XapQKTnpiQTiKd, [j£Td Tqv xopOYH^n Tn<^ KaTdAAnAnC ouQiag. 

ripiv THv xopHYHC^n Tf]^ T£A£UTaia<; jJTTOpouv va AappdvovTOi £ik6v£^ oi 
OTToi£<; xpn^'MOTTOiouvTai ujq avacpopd. Acpou xopHYlQ^' H ouaia, o avixvsuTriq 

(D), KQTaYpdcpEl £iK6v£q TOU IQTOU, Q£ 5ia50XIK£^ XPOVIKd QTIYl-i£<;, OI OTTOI£^ 
QTHV QUV£XSia aTT09nK£UOVTai QTQ |J£Qa aTT09nK£UQri<; TTAnpOCpOpiag TOU 

nAEKTpoviKOu uTToAoYiQTn. O puS[j6q KaTOYpacpn^ Eivai avdAoyog tou puGjjou 
[j£ Tov 0TT010 |j£TapdAAovTai TO OTTTIKd xctpQKTfipiQTiKd TOU IQTOU \Jt jr\\/ 
XopHYncrn ouqiq^. 

Zto QXHMCt 1 rrapouQid^ovTai QXHMQTiKd £ik6v£^ Tr\q i5ia^ TTEpioxn^ tou 

aTT£IKOVI^6|J£VOU IQTOU, Ol OTTOI£g £XOUV OTTOGriKEUTEl SloSoXIKd TTpIV KQI jJETd 

Tqv xopHYHc^n "^H^ ouqigc; (STI). Iti^ £ik6v£<; auT£g oi jjaup£g TT£pioxE^ 
avarrapiQTouv tov iqto qto ottoio 5£v TTpOKAn9riKav |j£TapoA£^ qtq OTTTiKd 
TOU xapaKTHpiQTiKd (NAT), £vuj oi YKpi-dQTTp£g TjjniJaTa tou iqtou qtq ottoig 
TTpOKoAouvTai aAAayE^ (AT), Aoyoj jqq xopHYI^H^^ Tr|^ ouQia^. H TauTOXpovq 
KaTOYpacpn Tfi? £VTaQr|(; tou £TTav£KTr£|JTT6[j£VOu OTTO TOV IQTO cpooTog Q£ Kd9£ 
XcupiKO ar]\je\o tqc EiKovi^o^jEvqc; TT£pioxng tou iqtou kqi Q£ TTpOKa9opiQlJ£V£^ 

XP0VIK£(; QTIY1J£? £TTiTp£Tr£i TOV TTpOQ5lOplQ|j6 jr\q KIVHTIKH^ TCOV 
TTp0KaA0UfJ£VUJV [jETapoAujv . 

ItO QXnMQ 1 OTTEIKOVI^OVTai 5U0 KOlJTTUAEg: TlUn £IKOV0QTOIX£IOU QTHV 

G£Qr| xy (PVxy), £vavTi tou xpovou t. H KapTTuAn ATC avTiQTOixei Q£ TTEpioxH 
QTrjv OTTOia xopHYnc^n f*n<^ ouQia<; TTpoKdA£Q£ akka'^iq (AT) qtq OTTTiKd 
XapaKTnpiQTiKd TOU iqtou kqi n aAAn (NATC) Q£ TT£pioxn QTr|v orroia 6£V 
£TrnA9£ Kopid [jETapoArj (NAT). 

H TTapa[J£TpiKn OVdAUQn TOJV KQIJTTUAcOV GUTOOV Q£ Kd9£ £IKOVOQTOIX£iO 
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o5nY£> CTfov uTToAoytcrpo iTapa|j£Tpojv orrcoq: H n|jn PV^y aro xpovo tj o 
Xpovoq x^^^P^^n tret o OTTOio^ avTiQTOixsi ainv Tijjri PVxy=A/e ( ottou e n 
pdan TLuv N£.TT£picjov AoYapi9|jajv), kAtt. 

O uTToAoYiafJOc; tujv rrapaiJeTptjov auTOJv (P) oe KdQe xcopiKO or\\Jt\o jr\(; 

£IKOVI^6[J£Vng TT£plOXn<; £TTITp£TT£l TOV UTTOAoyiaiJO TH? eiKOVQ^ fj £IK6vUJV 
KlvriTIKn^ TOU (paiVOfJ£VOU (Kl) |J£ TI|J£^ £lKOVOaTOIX£ltJ0V auaX£TI^6lJ£V£g |J£ j\q 

Trapa[j£Tpouq auT£c;. Oi y\\Jiiq auiiq piropouv va avaTTapfaTaviai |j£ \j\a 

KAipaKa l|J£u50XPUJfjaTUJV (Pmin. Pmax), X^P"<n KaTaVOpn TOOV OTTOfUJV £TnTp£TT£l 

THV d|j£ar| orrnKn £KTiMr|0'n T*n? i\/ioiar\q kqi th? iKiaoqc; tujv TTpOKaAou|j£vu)V 
aAAayajv, Ztov pa9|j6 ttou uirapxei auaxerian in? £VTaar|? kqi th^ £KTaar|^ 
TUJV TrpoKaAAou[j£vujv aAAayujv [j£ tqv TraQoAoyia kqi to aTd5io th? (QTiKng 
aAAoiujari<;, tq |j£Tpou|j£va rroaoTiKd 5£5op£va kqi oi Trapajj£Tpoi ttou 
aTropp£auv qtto auTCt, £ttitp£ttouv Trjv xapTOYpdcpr|OT|, tov xapaKTHpiopo kqi 
THV opio9£Triar| jr\q pAapqc;. H i|j£u5oxpuj|jaTiKn £iK6va jr\q KivrjTiKng tou 
cpa!VO|j£vou (Kl). n OTTOia £K(ppd^£i th x^P'KH KaTOVopn [Jiag q TT£piaa6T£puJV 
Trapa[j£Tpujv. [jTTOp£i va urr£pTi6£Tai ([j£Td tov uTToAoYiOiJO Tri<;) th^ eiKovag 
TOU lOTou n oTTOia £TTiO£iKvu£Tai ot TTpoYlJaTiKO xpovo QTqv oGovq. M£ o5riY6 
Tqv UTT£pK£ijj£vn siKOvQ 6i£UKoAuv£Tai OTiM<^VTiKd q £KTiMqoq TUJV opiujv jqq 
pAdpqq, Y'ct Tqv aacpaAq x^'PO^PY'^q acpafp£aq Tq^ q yiQ '^'ov evtottioijo 
UTTOTTTUJV TTEpiox^jv \/\a Tq Aqipq 5£iY|Ja'ro? pioijjia^. AK6|jq p£ pdoq Tqv 
auax£Tiaq KiyqTiKq^ tou cpaivo|j£vou kqi rraQoAoYia^ tou iotou, to |j£Tpou|J£va 

TTOaOTIKd 0£50(J£Va KQI OI TTapd|J£Tp01 TTOU aTTOpp£OUV QTTO QUTd, pTTOpOUV Va 

aTTOT£Aouv ttoqotikolk; KAiviKOug 6£iKT£g Y'Q Tqv in-vivo aTaSiorroiqaq Tqg 
aAAoiujaq^ q uTroTr£pioxuJV Tqq. 

l£ |j£piK£<; rr£pnTTaja£i<; eivai avayKaia q KaTOYpacpq Tq^ KivqTiKqq tou 
(paivofj£vou TQUTOXpova GE Tr£pioa6T£p£q Tq<; |Jia^ <paa|jaTiKq(; TT£pioxq<;. Me 
TOV TpoTTO -ouTO [jTrop£i \/\o TTapd5£iYMQ va Trpoa5iopiaT£f in-vivo, q 
(paapoTiKq rrepioxq QTqv ottoio AaiJpdv£Tai to \ji\\aio SiOYVUjaTiKO aq|ja. H 
TOUTOxpovq arreiKOviaq |JTTOp£i OKopq va auv£iacp£p£i QTqv eAaxiOTorrofqaq 
yr]q auv£iacpopdq iqq EvSoyevou^ aK£5aaq^, cpBopiapou koi avoKAaaq^ tou 
lOTOu, qto otttiko aqija ttou KaTaYpd<p£Tai otto tov avixveuTq. H TOUTOXPOvq 
OTTEiKoviaq G£ cpaaMaTiK£q TT£piox£<; otk; orrote^ £KTT£|JTr£Tai to xctpaKTqpiOTiKo 


OTTTiKO anija, TO OTTOlo ShM' oupY^iTai aiTO inv aAAr|A£Tri5paan in? 
XopHYOUMEvriq ouaiac; kqi tou iqtou kqi at (paajjariKe^ irepioxe^ ottou 
KaiaYpacpsxai paaiKd o EvSoyEvr)^ (peopiajjoq, n C7K£5aar| n n avaKAaaq 
aTrOT£A£i £vav Tporro \\a inv aTToauv9£ar| tojv avTiaroixuJV auv£iacpopaJV aro 
KaTQYpacpoiJEvo otttiko anpa. Zto axnpa 2 Trapouaid^£Tai ivaq iporroq 
KaraYpacpqc; Tf\q KivnTiKqq tou (paivo|j£vou aAAoYn^ tujv xctpaKxripicrTiKtijv tou 
£TTav£KTr£|jTr6|j£vou qtto tov iqto cpujTO^, TTpiv KQI |j£Td TQV XOPHYH^^n 
ouQiag, a£ 5uo cpaa|jaTiK£c; Tr£piox£^ xauTOxpovojg. To (pujq to ottoio 

£TTaV£KTT£fJTT£Tat aUO TOV IQTO, auAA£Y£Tai OTTO TO OTTTIKQ QUAAOYH? KQI 

£aTiaar|<; Tr\q £iK6va^ (L) kqi TTpoaTriTTT£i at £vav 5iaxtopiaTr| Sfapn^ (BSP). 

'EtQI TTpOKUTTTOUV 5uO \6\Eq £IK6v£^ TOU tOTOU (T) Ol OTTOIE^ |JTTOpOUV VQ 

KaTOYpacpouv qtto 5uo avixv£UT£g (D1), (D2). EpTTpog qtto tov avixv£UTn 
prropouv va TOTTo9£TouvTai KaTaAAqAa otttikoi cpiATpa (OFm) (OF^a), £Tai ujaT£ 
va KOTaYpdcpovTai £iK6v£5 \je 5iacpop£TiKd cpaajJOTiKd xapaKTnpicJTiKd, fia tov 
Siax^pi^MO ^n<^ £iK6va^ ae 6\a(popeq cpaaijaTiK£^ £iK6v£g prropouv OKOiJn va 
Xpnc^'fJO'rroiouvTai avii y/\a 5iaxtjopiaT£^ 5£a[jr|? kqi otttiko cpiATpa, 5ixptJoTKOi 
KoQpijmq. MTTOp£i OKopn va Yiv£Tai rroAAaTTAog SiaxtAjpicrpoq jr\q 5iG\jr]q oe 
auv5uaa|j6 \je TroAAarrAd cpiATpa KOi avixv£UT£(;. Oi avixv£UT£<; (D1) (D2) 
auYXPovi^ovTot etqi LoaT£ va auAAappdvouv TauTOXpovoo^ ti<; TTpoaTTiTTTOua£^ 
oz auTOuc; £ik6v£<; tou iqtou (TUi), {TIa2) koi as TOKTd xpoviKd QiaaTHpaTa, oi 
OTTof£q KOTaxcopouvTai qto \jioa aTTo9riK£uan? tou nA£KTpoviKOU urroAoYiaTn. 

'Evat; dAAoc; Tporroq TauToxpovq^ KaTOYpacpng £ik6vujv 5iacpop£TiKa)v 
cpaaiJOTiKcuv TT£pioxujv, TTapouaid^£Tai gto axHMQ 3. M£ Tqv XPHC^H £i5ikou 
TrpfafjaToq (MIP) koi otttikujv auAAoYHq, £ivai Suvoto^ o axr\\^oj\G\j6q 
TToAAarrAujv aviiYpdcpujv Tq^ lOia^ eiKoyaq qthv £TTi(pdv£ia tou f5iou avixv£UTn 
(D). Kaxd MHKoq tou otttikou 5p6pou axnpctTiapou tcuv avTiYpdcpojv Tn<; 
EiKovaq TOu avTiK£ip£vou [jTTOpouv vo nap£p|3dAAovTai OTTTiKd (piATpa,(OFAi) 
(0Fa2), (0Fa3), (0Fa4), £Tai cjaT£ oi KaTaYpacp6p£V£^ £ik6v£^ va avTiQTOixouv 
OS 6ia(pop£TiK£q (paajjaTiK£.(; TT£piox£c;. 

Ha THv kAivikh xPH^n ^nC M^QoSou o avixv£UTn(; n oi avixv£UT£g tou 
Quarnfjaioc;, nA£KTpoviKnq aTr£iK6viar|C, to ottoio TT£piYpd(p£Tai TrapaTTdvco, 
^jTTOpouv va TTpoaapTijjvTai, \jiauj KOTdAAqAou orrTOfjqxaviKOU [jqxaviajjou, 


oe OTTTiKCi QTreiKOviaTiKa SiavvojaTiKd opyava, ra ottoiq qthv rrepnTTCoari aurq 
arroTeAoOv ra orrriKd auAAovn? kqi zojiaaqq jr[q EiKOvaq arnv avixveuTiKq 
Sidra^n- Tetoiq orrTiKd QTieiKOviaTiKd opyava efvai ra 5id<popa larpiKd 
piKpoaKoma, ottcuc; auid ttou xPn*^'MO'n"OiouvTai ainv x^'poupYiKr) kqi thv 
KoArroaKOTrnan, KaBouq kqi to 5id9opa evSoaKoma. Fia Tr|v in-vivo 
TTapainpnari tcov iqtujv |J£ iq XPHC^T tujv opydvoov auTobv kqi eiSiKOispa 
KOiAoTriTuov Tou av9pcjL)TTivou aoofjarog, xPHC^^POTTOieiTai axeSov auv£u9£iaKn 
Y£aj|j£Tp!a cpojTiafJOu Kai aTreiKovian? Jn? emcpdveia^. Aoyuj 6[J(ju<; tou 
Y£Yov6toc; qutou, ainv CTxr|MCiTi^6|j£vr| stKOva arro la orrTiKd amiKOViaq^ 
auiJiJ£T£X£i or]\ja\/j\K6 q £TTi(pav£iaKr| avdKAaar) tou iqtou. H T£A£UTaia 
aTTOKpOTTT£i xapoKiripiaTiKd tou laTOU to OTTofa ppiaKOVTai KdTOj otto Tqv 
£mcpdv£ia tou, q TTapaTqpnari tujv ottoilov £X£1 anMavTiKq 5iaYVU)aTiKn a^ia. 
To TrpopAriMQ outo Yiv£Tai i6iaiT£pa £vtovo ae laTOu^ ouujq Tpdxn^o? tpi? 
[JHTpag, AdpuYYCt^, n aTO|jaTiKn KOiAoTriTa kAtt, oi ottoioi KaAuTTTOVTai otto 
5idcpopa uYpd OTTUjq pA£vva, koi adAio. H £TTicpav£iaKn avdKAaan 5uax£paiv£i 
tJT\Gr[<; Tqv avixv£uar| kqi |j£Tpncrr| tujv aAAoYwv oj\q OTTTiK£g i5i6Tr|T£^ tou 
laTOu, p£Td Tqv xopHYnc^Ti ouaiujv oi ottoi£^ £viaxuouv Tqv oiTTiKn avT[9£an 
IJETa^u (puQioAoyiKOu kqi rraGoAoYiKOu laTOU. Ei5iK6T£pa otqv q 
Xpqai[jOTTOiou[j£vq ouGia aAAd^£i to x^tp^^KTqpiaTiKd jqq aK£5aaq^ tou 
TraGoAoyiKou larou, q £Tri(pav£iaKq avoKAaaq, UTT£pTi9£[j£vq tou 

£TTaV£KTr£lJTT6p£VOU OTTO TO £atjOT£pfK6 TOU IQTOU (pCJTO^, TrpOKaA£l TqV 

£AdTTOjaq Tqq OTTTiKqq avTi9£aq<; |j£Ta^u cpuaioAoYiKOu kqi TraGoAoYiKOu iotou. 
M£ pdaq tq rrapaTTdvcu, q £m(pav£iaKq avdKAaaq aTTOT£A£i otttiko 96pupo 
aTO ^layvujcrTiKO aqpo to ottoio 5qpioupY£iTai otto Tqv aAAqA£Tri5paaq 

OUaia^ KQI IQTOU. 

iTqv auv£X£ia TT£piYpdcpovTai TpOTTOTTOiqa£i^ at lOTpiKd jjiKpooKOTTia kqi 
£v5oaK6TTia, fj£ ax£56v auv£u9£jaKq q auv£u9£iaKq Y^^M^Tpia cptuTiapou - 
aTT£iK6viaq(;, oi ottoi£(; arroaKorrouv aTqv arroKOTTq q QTqv £AaxicrTOTTOiqaq 
Tq^ auv£ia(popdq Tqg £Tncpav£iaKq(; avdKAaaq^ QTqv axqMaTi^6jJ£vq £iK6va. 
Zto axqiJa 4 Trapouaid^£Tai lOTpiKO fjiKpoaKomo aTTOT£Aou(j£vo otto TTqyq 
(pu)j6q (LS) •pqxaviapo £TTiAoYq(; |j£Y£9uvaq^ (MS), Trpoao<p9dA|Jio (EP) koi 
UTTo5oxq Y'Q Tqv rrpoaapiJOYq aTT£iKOviaTiKajv avixv£UTCjJV koi 6iaTd^£UV (CA). 
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Ha Tr|v aTTOKOTTn jr\q emcpavsiaKn^ avaKAaan? XPn<^>MO™»o^vTai OTTTiKd, ra 
OTTofa TToAujvouv YpctMpiKd TO cpuj^. To TTpoaiTiiTTOuv QTOV IQTO cpcug (LS), 
TToAcjov£Tai YP^MMiKa |j£ Tqv XPHC^n ttoAodtikcov otttikujv (LPO). To 
avaKAcjj(j£vo cpuj^ otto Tr|v smcpdvEia tou iqtou (TS), ex^i to foio \jz to 
TTpoairiTTTov £ttitt£5o TToAooan^- npoaapiJO^ovTa^ oja otttikq arreiKOvian*;, 

OTTTIKd YPQyMlKn<; TroAOJan^; TOU CpOJTO^ |J£ £TTiTT£5o TTOACjOan? Kd9£T0 QTO 

£TriTr£6o TToAujant; tou TTpoarriTTTOVTOc; (IPO), aTroK6TTT£Tai n auv£ia90pd Tn<; 
£TTicpav£iaKnq avdKAaar|<; aTqv £iK6va ttou axnMQi'i^^* to [jiKpoaKOiTio. To cpcoq 
TO ottoio 0£v avQKAdTai £TTi(pav£iaKd £ia£px£Tai qtov iqto, ottou Aoyto jr[q 
TToAAaTTAnc; OKi5aor{q n rroAujari tou cpcuTO^ TUxaiOTTOieiTai. 'Etqi M^po? tou 
£TTav£KTr£prr6[j£vou cpojToq 5i£px£Tai otto to otttikq TToAcoan^ tou 
aTT£iKoviaTiKOu QuaTrnjoTO^ iJ£Tacp£povTag TTAripocpopfa \/\a to utto tqv 
£TTicpdv£ia xapaKTr|pio"TiKd tou iqtou. 

Zto oxniJa 5 TTapouaid^£Tai £v5oaK6TTio aTroT£AouiJ£VO arro 
TTpoaocpSdAiJio (EP), TTpoaap(j6aifjo ([j£ Tqv XPnc^n OTTTOfjqxaviKOU 
TTpoaap[jOY£.c(), cr£ q^^^^TpoviKO arraKOviaTiKO auajr]\ja, otttik£^ iv£g n 
KpuaTdAAou<; y'^ thv |j£Tacpopd tou cpujTO^ kqi thc eiKOvag, OTTTiKd YpciMM'Knc 
TToAcuanc; TOU cpujToq, TTpoaappoaiJ£va qthv £^o6o th^ 5io\jr\q (LE) kqi qthv 
£iao5o tou aTO £v5oaK6TTio tou £TTav£KTT£[JTT6[j£vou otto tov iqto cpujToq (II). 

To £TTITT£50 TTOAujari^ TOJV TTOAuJTIKtjJV OTTTlKtjbv, TO OTTOia TTpOaQplJO^OVTai 

QTHV £^o5o TOU cpooToc; OTTO TO £v5oaK6mo (LPO), £fvai Kde£TO TTpO^ TO 
£TT[Tr£5o TfoAujari^ tou TToAujTn, o OTTOIO^ TTpoaap[j6^£Tai QTHV £iao5o tou 
(pcoTO^ QTO £v5oaK6mo. To rroAuoTiKd OTTTiKd tou TTpoarriTTTOVTO^ aTOV iqto 
9CjaT6q prropouv aKopq va rrpoaapfjo^ovTai qto ar[\JZ\o £ia66ou tou cpujTO^ 
QTO £v6oaK6TTio (IL), cAAd qthv TT£pfTTTOjar| auTH, ttp£tt£i va 
XpncTiMOTTOiouvTai OTTTiKd [j£aa y\a Trjv koto \sf\Koq tou evSooKOTTiou 
lJ£Tacpopd TOu (pujTOc; qthv £^oS6 tou (LE), to ottoiq £X0UV tqv iSiOTriTQ va pqv 
aAAd^ouv tqv rroAujari tou cpcoTO^ koto Tqv 5id5oan tou (polarization 
preserving fibers). Ta rroAajTiKd OTTTiKd tou £ia£px6p£VOU qto evSoqkottio 
(pcoToq prropouv ZTxlariq va TrpoaapjJO^ovTai TTpiv rj M^^d tov TrpoaocpSdAfJio 
(EP). 

Zthv TT£pi-rTTcoar| koto tqv orrofa rj aTT£iK6viari lOToav 5£v Yiv£Tai oe 


auv9nK£q QKivriaiaq n avaiaGqaia^, oi |jiKpoKivr|a£i^ tou £^£Ta^Q(j£vou £xouv 
aTroT£A£afja oTr]v ax£TiKn |j£TaKivr|crr| aTT£iKOviaTiKOu avojfwjaioq — 
£^£Ta^6[j£vou iQTOu. 'Etqi KaiQ Tr|v xpoviKOt SiaSoxiKQ amiKOVian n orrofa 
5i£V£pY£iTai Y'Q THv [j£Tpricjn tujv aAAaytJOv aiiq otttik£<; i5i6Tr|T£^ tou larou ti^ 
OTroi£^ £TTi(p£p£i f) xoplYO^M^^I ouaiQ, 5£v aTr£iKOvi^£Tai n i5ia oKpipooq 

Tr£plOXn TOU IQTOU. AUTO £X£I aUV£TT£ia Kd9£ £IKOVOaTOIX£IO TtJJV 

KaTaYpacp6|j£vujv £ik6vcuv va \^f\y avTiOTOixet Qto fSio OKpiptb^ x^P'ko ar|[j£io 
X y ir\q £iKOvi^6p£vr|^ TT£p!0xn^ tou iqtou. Autou tou £f5oug TTpopAriMa 
avTi|j£TajTTi^£Tai QTHv TT£piTTTUjar| TH^ KoATToaKOTTianC- ^TO axnfja 6 
Trapouaid^£Tai KoATToaKomKn SidTa^n aTTOT£Aou|j£vr| qtto apepoJTO ppaxiova 
(AA), £TTi TOU OTTOlOu aT£p£ajv£Tai n OTTTiKf) K£cpaAn (OH), n OTTOia 
TT£piAa|j|3dv£i TTHYH cp^JTiapou (LS), avTiK£ifj£ViK6 cpaKO (OBJ), TTpoaocpGdApio 
(EP) KOI OTTTiKd Yict Tqv £TTiAoYn TH? |j£Y£euvan<; (MS). Etti Tr|<; avixv£UT!Kn<; 
K£(paAn(; (OH), Trpoaap[j6^£Tai q SidTO^n aTT£iKOviaTiKOu auaTqijaTog p£acjj 
KOTdAAqAou rrpoaapfJOYsa. iTqv SidTO^q auTq o KoATTo5iaaToA£a^ (KD) £ivai 
auv6£5£[j£voq ijqxoviKd p£ Tqv orrTiKq K£cpaAn (OH), £Tai cjjaT£ o 5ia(jqKq^ 
d^ovaq QupM^Tpiac; tou (LA), va £!vai Kde£Tog TTpo<; Tqv K£VTpiKq TT£pioxq tou 
avTiK£iiJ£viKou cpoKOU (OB). O KoATTo5iaaToA£a(; £ia£px£Tai otov koAtto kqi 
aTa9£pOTTOi£iTai qto TTapdTTA£upa TOixtJJ|JaTa kqi • ovtq^ auv5£0£p£VO<; 
[jqxaviKd [j£ Tqv otttikpi K£cpaAq (OH) kqi tov ppaxiova (AA), £AaxiaTOTroi£iTai 

TO £UpOq TUJV OUVQTCjJV QXeTIKOJV [JIKpO-|J£TaKIVrja£a;V £^£Ta^6lJ£V0U lOTOU— 

aTT£iKOviaTiKOu auoTqijaToq. 

Tig Tqv rrpoaapiJOYq Tqq p£966ou tou auaTqijaTO^ pETpqaq^ tojv 
aAAoYuov otq orrTiKd xapQKTqpioTiKd tou iotou, oi ottoi£^ TTpoKaAouvTOi qtto 
Tqv xopnYOU[j£vq ouaia q ottoio £viaxu£i Tqv OTTTiKq avTf9£aq |j£Ta^u 
(puaioAoYiKOu kqi ttoGoAoyikou iqtou, dvai aqjjavTiKO va £TTiTUYXav£Tai o 
QUYXPOviQ|j6q Tqq 6ia5iKaQiac; TorriKqq £(pap|JOYqc Tq^ ouQfa<; kqi Tq^ £vap^qq 
Tqc; 5ia5iKaQiaq aTT£iK6viQq<;. Zto QXHPa 6 iyaq i4J£KaQTqpa^ (A) TOTro9£T£iTai 

£pTrp6q OTTO Tqv OTTTlKq K£CpaAq kqi l|J£Kd^£l £A£YXOM^Vq TTOQOTqTO ouQia^ 

OTQV q iJOvdSa (MIC) 6£x9£i KOTdAAqAq £VToAq arro tov urroAoYiOTq tou 
QUQTqijaTO^ qA£KTpoviKqg OTTEiKOviQqg. H |Jovd5a (MIC), arroT£A£[Ta! otto 
qA£KTpoviKd £A£YXOu »4J£KaQ[JOu KQI iJTTOpd va £VQUJ[jaTdJV£i KQI TO 5ox£io 
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arroGriKeuari? Tq? ouaia^. 'Eiai n evToAq ijJEKaajJOu [jTTopei va auYXpovi^erai 
|j£ Tfiv evap^n TH? 6ia6iKaaia<; rq? SiaSoxiKq^ xpoviKd airsiKOVian?. 

Ira Tr£piaa6T£pa laipiKd OTTTiKCt iJiKpoaKoma n Y^txJM^Tpia cpooTiapou - 
amiKOvianc; £ivai ax^Sov auvEuGeiaKn. EiSiKOTspa n KdSero^ qto ar[[je\o 
£^66ou Tou (pujToq arov a£pa kqi n Kd[6£T05 aiov avTiK£!p£viK6 cpOKO 

QXnMQTi^OUV |J£plK(jUV [JOIpUJV, 'EtQI to fJIKpOQKOTTia aUTd A£ITOUpYOUV 

Gz auYK£Kpi[j£vr| GTroaraari arro to avTiK£f[j£vo, airiv orroia to T|jri[ja tou 

lOTOU to OTTOIO (pU)Tf^£Tai. aupTTITTT£l [J£ TO TpHfJa TO OTTOlO aTr£IKOVI^£Tai. To 
piKpOaKOTTIQ aUTd KplVOVTQi GKaTdAAnAa y\a J\q TT£piTTTaja£I^ £K£IV£^ KOTd Tig 

OTTOi£c; aTraiT£!Tai aTr£iK6viar| iotujv otto \j\Kpiq aTToaTda£ig rj kqi 5iap£aou 
KOiAoTHTouv TOU avBpojTTivou oojijaToq (JiKprjg 6ia|j£Tpou. Zthv TT£piTTTUjar| Tfiq 
KoArroaKOTTiariq, q \jr] KaTOKopucpn rrpoarrTujari tou (pujTog, £X£i £KT6g tojv 
dAAcuv ujq arroT£A£a|ja Tr|v TToAAaTrAn avdKAaan tou qtov KoArroSiaaToAfa. 
Auto 5riiJfoupY£! TTpopAnnaTQ qtov TT£pfTTTCjuar| TTpoaap[jOYn<; thc p£965ou 
lJ£Tpr|0'r|<; Toov qAAqycjov qto orrTiKd x^JpciKTripicrTiKd tou laTOU, oi ottoi£<; 
TTpOKaAouvTO! |j£ Tr|v xopHYHc^n ouaia*; n orroia £viaxu£i Tqv otttikq avTfe£ar| 
p£Ta^u (puoioAoYiKOu kqi ttgBoAoyikou iqtou. Ei5iK6T£pa, aTqv TT£piTrTUjari 
KQTd Tr|v OTToia £ivai £Tn6upr|Tn H atroKOTTri Tr|<; £TTi(pav£iaKng avdKAaan^ tou 

IQTOU. n TTpOQTTTLOari TOU YP^MM'^a TTOAu)|J£VOU (pLOTOq ara TOIXO^lJaTQ TOU 

KoATro5iaaToA£a koi q TToAAarrAn tou avdKAaan az auTOV, £X£i OJC 
aTTOT£A£apa thv Tuxaiorroiriari jr\<; YpaijpiKng tou rroAcjant;, |j£ auv£TT£ia va 
\jr\v £ivai 5uvaTri q aTTOKOirr) Tq^ £TTi(pdv£iag avdKAaaqg tou iqtou ij£ Tqv 
Xpqaq ^£UYO.ug otttikcov Ypct|jptKq<; TroAooaqg tou cpcuTog. 

Ito QxqiJa 7 TTapouQid^£Tai pia 5idTa^q ^j£Quj Tqg OTTOiag £TTiTUYXav£Tai 
OKpipajg auv£u0£iaKq Y^t^M^Tpio TrpoQTTiTTTOVTag cpcaTiQfJou — aTr£iK6viQqg. 
XpqaifjOTroisiTG! £vag avGKAGQTiKOc; avTiK£i[j£ViK6<; (RO), aTTOT£Aou|j£vog arro 
KG9p£(pTq rrpoarqg (1RM) kgi 6£UT£pqg (2RM) avdKAaoqq, orrou qto ttiqcjj 
|j£pog tou Ka9p£cpTq 2"^ avoKAaaqq (2RM) (|jq avaKAoQTiKo) TOTTO0£T£iTai 
TTqYq cpojTOc; (LS) koi otttikg aTa9£pqg q |j£TapAqTqg £QTiGQqg 5£Q|jq5 tou 
£KTr£(jTr6[j£vou cpooTog (SO). O avaKAGQTiKog auT6<; avTiK£ip£viK6<; (RO), 
GVTiKa9iQTUjvTa^ Tov Koivo 6ia9AaQTiK6 avTiK£ip£viK6 o OTTOiog xPnc^iMO"n"Oi£iTai 

QTG KAaaiKG [JIKpOQKOTTia, TTap£X£l Tqv SuVGTOTqTQ aTT£IK6viQq(; KOlAOTqTOOV 
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(jiKpn^ 6ia[j£Tpou |j£: eAeuGepia emkoyqq rr\q arroaTaariC epyaaia^. Ta OTTTiKa 
Siajjopcpujari? kqi zojioariq yr\q 5ia\jr\q jjiropouv va puSpi^oviai rauioxpova 
\jz Tov \jr\xo\/\G\j6 ijeTapoAqc; Tq^ \JZYiQuvar\q tou otttikou aTT£iKOviaTiKOU 
auarriijaTO^, erai (joars va p£Ta(3dAA£Tai lauTOXpova kqi avTiaroixa q 
£Tricpdv£ia cpouTiaiJOu kqi aiTEiKoviar]^. Auto £kt6^ tcov dAAiuv, cx^' 
aTTOT£A£a|ja Tr|v Siarnpncrri jqq (pajT£iv6TriTag Tr|^ £iK6vaq avE^dpiriTa arro Tr|v 
H£Y£9uvan TTaparnpncrriC. ^^nv TT£piTTTiuar| tou KoAiroaKOTTiOu to ottoio 
(p£p£i avaKAaoTiKO avTiK£i[j£viK6, n auv£u6£iaKn \/eiJJ[^zlp\a cpcjjTia|jou — 
aTr£iK6v!an? kqi n SuvaTOTnia £aT[aan^ Tr|c; £KTT£iJTT6[j£vn^ 5ia[Jir\q 
£^aa(paAi^£i jr\y aTTOcpuyn xr\q TrpoaTTTOjanq jqq ora TOixuJ[jaTa tou 
KoATTo5iaaToA£a kqi SiaTripqari tou £TTiTr£5ou TToAujari^ rqq. 


AEIQZEII 

1. Mn KaTQaTperrTiKn jjeGoSoq avixveuan? aAAoicuasujv aia pioxnP'Kd q/Kai 
aia AeiToupyiKd xotpctKiripiaTiKd iqtujv, oi oirofe^ TTpoKaAouvrai Kara rnv 

avdlTTU^n KQpKIVUJV KQI TTpO-KapKIVCOV TOJV £TTl9riAiaKCUV IQTCUV KQI 

XapTOYpdcpqanc; tou (3a9[Jou aAAoiooan? tuv xapaKinpicTTiKLOv auTU}v, in vivo, 
n OTTOia TT£piAa|j(3dvei: 

a) XopHYn^^n ouaia<; rj auvSuaafjou ouaiojv oi orrofeg aAAnAeuiSpouv |J£ 
TT£piox£? TOU larou iJ£ aAAoiu)p£vr| pioxnM'KT auv9£an n kqi KunapiKn 
AaToupYiKOTnia KQI aAAd^ouv rrapoSiKd to cpaapariKd x^paKTripicrTiKd rr]q 
avdKAaan?, H kqi tou (pGopiofjou, n kqi th^ aK£5aan^, Tcav Tr£pioxcov auTOJv 
p) 'EK9£an Trie; TT£pioxn^ £v5ia(p£povTO<; tou iotou ae OTTiiKn OKTivopoAia 
zupiujq cpdaiJOTO^ 

y) TauToxpovn iJ£Tpr|ar| Tqg £VTaan^ tou £ktt£Ptt6|J£vou arro tov iqto (pujrdq, 
OE Kd9£ x^^piKO ar||-i£io jr[q irspioxn*; £v5ia(p£povTO^ tou iqtou, gz 6£5oiJ£vr| 
XpoviKH QTiYMn KQI Y'Q M'Q TToAAaTTAoTriTa xPOviKtjov QTiyptJ^v, KOTd Tr|v 
5idpK£ia jr\q orrTiKn^ kqi xOPi^nq 5i£Y£pari^ tou, 

XapaKTripi^6[j£vr| arro tov in vivo rrpoaSiopiapo tou pa9(Jou aAAoiouari^ tojv 
PioxHM'xojv n KQI tcjuv A£iT0upYiKUJv xapaKTHpfOTiKCjuv oz KoQe x^P'KO ar|M£io 
jr]q £^£Ta^6[j£vnc TT£pioxn^ tou iqtou, \jz pdan tov TTpoa5!opia|j6 Tn<; x^PiKfji; 
KaTavofjqq tujv [j£TapoAcjov qto xapoKTHpiOTiKd tou £KTT£|JTr6[J£vou otto tov 
lOTO cpojToq. ae 5£5op£V£^ xPov'K£g aTiYP£C, rrpiv kqi |J£Td Tqv otttikh kqi 
XHM'Kn oi£Y£pc^n "fou iotou n/KQi fj£ pdan TOV TTpoa5iopiap6 jr[q xtJ^P'^H^ 

KOTOVOfJOq TUJV TTQpaiJETpOJV, 01 OTTOfeg UTTOAOYl^OVTai OTTO T!^ 

xapaKTOptcTTiKeq Ka[JTTuA£^ Tr\q KivriTiKn^ tujv ttpokqAouijevujv aKkayuj^/ qtq 
XapOKTHPiOTiKd tou £KTT£|jTr6fj£vou otto tov iqto CpUJTOg, OI ottoi£<; 
XapaKTr|piOTiK£<; Ka|jTTuA£g p£TpouvTai tgutoxpovq oz kgQz xtupiKO Gr[\JZ\o Tr]q 
£^£Ta^6[j£vr|(; TT£pioxn? KQTd Tqv 5idpK£ia jr\q otttikq^ kqi xHP'Kn^ 5i£Y£pan<; 
tou taTou. 

2. H |j£9o5o^ iqq a^fujonq 1 xapaKTr|pi^diJ£vr| otto to oti gthv TT£pfTrTUjari tujv 
TTa9oAoYiKLov aAAoicjoa£ujv tou £Tn9nAiou jr]q MHTpag, xopHY^'TOi TOTTiKd 
6idAu[ja o^iKou o^zujq kqi £vaAAaKTiKd Sidcpopa o^iva kqi paaiKd SiaAufJOTa to 


OTTOia TTpoKaAouv £TTiA£KTiKn p£Ta|3oAri QTa cpaafjaiiKd x°P*^KTr|picrTiKd 
aKsSaaqq tou TraBoAoYiKOu laiou. 

3- H [j£9o5oq jr\c; a^iojaq^ 1 xcipaKTripi^6|j£vr| auo to oti qthv TrepiTTTCoari tcuv 
TraGoAoYiKobv aAAoicjuaeajv tujv Sidcpopujv emenAiaKouv iqtujv, xopnY^'"*"*-" 
TOTTiKd 5!dAu|ja o^ikou o^sujg KQi svaAAaKTiKd Sidcpopa o^iva kqi paaiKd 
SiaAufjaia to ottoiq TipoKaAouv emAeKTiKri fjerapoAri ara cpaafjariKd 
XapaKTnpiQTiKd QKeSaanq tou TraBoAoyiKOu iotou. 

4. H M£eo5og tojv a^iujaEUJv 1 ,2 & 3 xapaKTr|pi^6|j£vr| otto to oti n TTEpioxn 
£v5iacp£povToq TOU laTOu £KTi9£Tai a£ OTTTiKH QKTivopoAia aT£v6T£pn 
cpaaijaTiKd arro to cpaofjaTiKO £upoq £KTTopTrn^ jqq rrriYn? (pujj\a\JOu. 

5. H iJ£9o6oq tojv a5iu)a£CjL)v 1,2 & 3 xo(pctKTr|pi^6|j£vr| arro to oti n £VTaar| tou 
£KTr£|jTr6|j£vou OTTO Tov lOTO cpujToq, OS Kd9£ x^^^P'KO or\\je\o jr\q TTEpiOXH^ 
£v5iacp£povToc; tou iotou, p£TpdTai at cpaopaTiKr) TT£pioxn \jz cpaapaTiKO supo^ 

|JIKp6T£pO OTTO TO CpaafJOTIKO £Up0<; TCiq aVIXV£UTIKn^ IKaVOTHTaq TOU OTTTIKOU 

aiaGriTHpa. 

6. H |j£9o5oq TUJV a5icjua£U)v 1 ,2 & 3 xapaKTnpiCoM^vn qtto to oti n £VTaar] tou 
£ktt£|jtt6|J£vou aTTO TOV lOTO (pujTO^, GZ Kd9£ x^P'KO OHMefo ir\<; TT£pioxn^ 

£v5iacp£pOVTO^ TOU IQTOU, fJETpOTQI TQUTOXpOVQ UZ TT£piaa6T£p£<; Tf]^ MIQ? 

(paa|jaTiK£(; Tr£piox£?, oi ottoi£^ £xouv cpaapaTiKO £upo^ |jiKp6T£po qtto to 
(paaiJOTiKO eupoq jqq avixv£UTiKrig iKOvoTnToc; tou otttikou aia9r|Tnpa. 

7. ZuoTHMCt MH KaTaaTp£TTTiKnq avixv£uari<; aAAoicoaEOOV qto pioxnM>Kd n kqi 

QTQ A£ITOUpYIKd xapOKTHPIOTlKd lOTOUV, 01 OTTOI£g TTpOKQAoUVTOl KOTO Tr|V 
avdTTTU^n KOpKlVOOV KQI TTpO-KapKIVtjUV TCjOV £"ITl9r|AiaKU)V lOTCOV KQI 

XapTOYpdcpqc^n^ tou pa9|jou aAAoicuonc tujv xapaKTr|piOTiKU)v qutujv, in vivo, 
q OTTOia TT£piAaijpdv£i: 

a) OrrTiKd Yict Tqv otttikp) aTr£iK6viari jqq TT£pioxn<; £v5iacp£povToq tou iotou 
p) OTTTor|A£KTpoviKd aTT£iKOviaTiKd |j£aa Yict Tr|v KOTaYpacpn tp)^ eikovq^ rqq 

TT£ptOXn^ £v5taCp£pOVTO^ TOU IOTOU 

Y) HA£KTpoviKd {jiaa Y'ct Tr|v Siafjopcpujori, [j£Tacpopd, £Tri5£i^n koi KaToxcopian 
Trie eiKovaq Trig TT£pioxn<; £v5ia(p£povToe tou iqtou 

5) HA£KTpOVIK6 UTTOAOYIOTH 

£) OGovn Y'Q Tqv £TTi5£i^r| £ik6vujv, KOfjTTuAoav KOI apiGjjriTiKCjOV 5£5op£VUJV 
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qt) Otttikq y'Q otttiko TToAAaTTAaaiaapo Tr|C eiKOva^ iqq Trepioxn? 

£v5iacp£povTO<; tou iqtou 

Q ririYn cp^TO^ Y'Q cpooTiapo in? TTSpioxn^ £v5iacp£povTO^ 

n) Otttikci cpiArpa yia Tqv erriAoYn jr\q cpaajjaTiKn Trepioxn*; aTTEiKOviar)? kqi 

cpujTia|jou 

0) OiTTiKri SiaTQ^n Yict rnv fjeracpopd tou cpujToq kqi tov cpoJTiaiJO Tr[q irepioxn? 
£v5iaq>£povTO^ 

0 HA£KTpOVIKd £A£YXOU 

n) AoYiapiKO Y'Q rnv avdAuar) kqi £TT£^£pYaaia tcov 5£5op£vcjL)v 

TO OTTOIO £TT!T£A£I KaTaXUJpr|0"n ^iKOVUJV Tq^ Tr£plOXn? £v5ia(p£pOVTOq TOU IQTOU, 
OE aUYK£Kpl|J£V£^ XPOVIK£^ QTIYM^? KQI piQ TTOAAaTTAOTnTQ XPOVIKCUV 

GTiYM^v. 'H'piv KQI p£Ta Ti^v xopnYHc^n ouG\aq, f\ auvSuaapou ouaiujv oi orrofeq 
aAAriA£TT!6pouv |j£ TT£piox£5 TOu lOTOu [j£ aAAoiujp£vri pioxnM'Kn ouv9£ari n kqi 

KUTTOpiKri A£ITOUpYIK6TriTa 

XapaKTr|pi^6[j£vr| qtto tov rrpoaSiopiapo, £iK6va<; n £ik6vcov oi orrofeg 
£K(ppd^ouv Tqv x^P"<n KGTavofjn Tojv xQpQKTnpiOTiKtjav jr\q KivniiKri^ tcuv 

TTpOKaAoU|J£VLOV oAAQYCOV QTQ otttiko XOtpOKTHpiaTIKd tou iqtou TTpIV KQ! p£Td 

Tqv £cpapiJOYn rqq ouaiag. |j£ T\\jiq £iKOvoQTOix£itAJV QUQX£Ti^6|j£V£q [j£ Tqv 
XUJpiKq KOTavopq tojv [j£TapoA(jL)v Tq<; £VTaQq^ tou £KTT£iJTr6[j£VOu qtto tov 

IQTO CpOOTOc;, Q£ 5£50|J£V£^ XPOVIK£(; QTIY1J£^, TTpiV KQI fJ£Td TqV OTTTIKq KOI 

XqMiKq 6i£Y£pQq tou iqtou q/KOi |j£ Tqv x^P'^q KOTavopq TTapa|j£Tp(jL)V oi 
ojToltq aTT0pp£0uv GTTO Tqv QuvdpTqoq: Tipq £ikovoqto!X£iou £vavTi tou 
Xpovou, q ottoiq UTroAoYi^£Tai airo ti^ KaTaxoiJpqiJ£V£<; £ik6v£^ kqi \\a kgQz 
Q£ipd £iKOvoQTO!X£iujv |j£ Ti^ i5i£^ x^P'K£<; QUVT£TaY|J£V£q, Tqv KOTax^pioq kqi 
Tqv £TTi5£i^q £!K6va^ q £Ik6vcjjv Tqq KivqTiKq<; tujv TTpoKaAou^j£vu)V aAAaycov 

QTQ OTTTIKd XCtpCtKTqpiQTIKd TOU IQTOU TTpIV KQI [J£Td TqV £(papfJOYq Tq^ OUQIQ^ 

KQI Tqv xctpTOYpdcpqoq TT£pioxu>v tou iqtou (J£ 5iacpop£TiKOU TUTTOu KG! paQpou 
aAAoi(jUQ£ig, fj£ pdoq ti^ Tifj£q tujv £ikovoqtoix£icov jr\q aKova^ q tujv £ik6vujv 

TTOU £K(ppd^OUV Tqv KIVqTlKq TOU cpaivo|j£vou. 

8. To QUQTqija jqq G^fujoqg 7, to ottoio xcipQKTqpf^£TGi otto to oti jjetg^u 
iqtou kgi GioeqTqpa Trap£|jpdAA£Tai otttiko cpiATpo yia Tqv KaTGYpacpq 

SigSoxIKCjUV XPOV'Kd £IK6vUJV |J£ CpOQlJaTIKO £UpO^ |JIKp6T£pO GTTO TO 


(paafjaiiKO £upo<; tqc; avixv£UTiKnq iKavoiriTaq tou otttikou aia9riTnpa. 

9. To oOoTr]\ja iqq a^icoan^ 7, to ottoio xQpaKTr|pi^£Tai arro to 6ti 
XPncTiMOTTOiEiTai £vag otttikoc; 6iaxu)piaTn(; eiKOvag o OTTOioq 5nM'oupY£i 5uo 
6poi£q £iK6v£q jqq Tr£pioxnq £v5ia(p£povToq, oi orrofet; KaTaypoKpovTai otto 5uo 

aTT£IKOViaTIKOUg aviXV£UT£5 KOI OTTTIKd CpiATpQ |J£ (pOajJaTIKO £UpO^ jJlKpOTEpO 

OTTO TO cpaapoTiKO £upo<; jr]q avixv£UTiKn^ iKavoTnia^ tou otttikou avixveuTrj, 
TO OTToia TTap£iJpdAAovTai qtov otttiko Spopo QxnMaTiaiJOu tojv eiKOvcov 
auTUjv, £Tai tjuaT£ va KaTOYpdcpoviai 5uo otjdSeg xpoviKd 5ia5oxiKtuv sikovujv 
jr]q TT£pioxng tou iqtou, |J£ Tqv Kd9£ 0|jd5a va avTiaTOix£i oe 

6iacpop£TiK£g (paa|jaTiK£g TT£piox£(;. 

10. To ouaTrifJa yr]q a^iujoqq 7, to ottoio xctpaKTr|pi^£Tai arro to oti 
Xpnc^JMOTTOiouvTai TT£piaa6T£poi TOU ewoq otttikoi SiaxtopiOTeg eiKOvaq, oi 
OTTOioi SqiJioupYOuv TToAAaTTA£q 6fjoi£g etKOve^ Tr\<; TT£pioxn^ £v6iacp£povTO^ 
KQi KaTOYpdcpovrai arro rroAAaTrAou^ OTTEiKOViaTiKOu^ avixv£UT£<; kqi otttikq 
(piATpa [j£ (paafjOTiKO zupoq ^jtKp6T£po otto to (paafJOTiKO £upoq jviq 
avixv£UTiKn^ iKOvoTriTa^ tujv otttikcuv avixv£UToav, to ottoio rrapeppdAAovTai 
QTOV OTTTIKO 5p6(jo QxnMCt'^'crMO^ TUJV £ik6vujv auTOJV, £Tai (jjaT£ va 
KaTQYpdcpovTai TToAAaTTA£g o[jd5£<; xpoviKd SiaSoxiKoov eikovujv jr\q 

TT£piOXn^ TOU IGTOU, fj£ Tqv Kde£ OpdSO VO aVTIQTOlXEl CJZ 6ia(pOp£TIK£^ 

(paa|jaTiK£^ TT£piox£?. 

11. To auaTHMCi Jr\(; a^iujari^ 7, to ottoio x^P^KTHpiCs^Tai arro to oti 
XPncriMOTTOi£iTai £va^ otttiko^ SioxujpiaTrig £iK6vaq, o ottoio^ 5nMioupY£i 

TTOAAaTTA£^ 6pOI£^ £IK6v£q Tn<; TT£plOXn^ £v5ia(p£pOVTOg, OI OTTOfei^ 

KOTaYpdcpovTOi arro TToAAarrAoug aTT£iKOviaTiKOU^ avixv£UT£^ koi OTTTiKd 
cpiATpa |j£ (paaiJOTiKO £upoq |jiKp6T£po otto to cpoapaTiKO £upo^ Tr[q 
avixv£UTiKri(; iKavoTriTa^ tujv otttikujv avixv£UTCuv, to ottoio TTap£ppdAAovTai 
QTOV OTTTIKO op6|jo axnPQTiaiJOu TUJV £iK6vujv GUTcav, £Tai ibare va 
KaTOYpdcpovToi ttoAAottA^c; opd5£^ xpoviKd SiaSoxiKUJV £ik6vujv Trj^ loia^ 

TT£piOXng TOU lOTOU, [J£ TqV Kd9£ OpdSo va aVTlOTOIX^I CT£ 5ia(pop£TiK£g 

cpaa|jaTiK£g TT£piox£?- 

12. To QuoTriMa Tn<; o^fujanq 7, to ottoio xapaKTripf^£Tai otto to oti 
XpncfiMO"n'oi£iTai £vag otttiko^ SiaxujpiQTri^ £iK6vaq, o OTTOioq Sripioupyei 
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TToAAarrAeq 6fjoi£(; £iK6v£q Tr|<; rrepioxng ev5iacp£povToq oi ottoi£<; 
KaTaypdcpovTai arro £va aTT£iKoviaTiK6 avixv£UTn kqi OTTTiKd cpiArpa \xz 
(paapaiiKO £upoq piKp6T£po airo to cpaaijariKO £upo<; rn? avixv£UTiKng 

IKaVOTriTQ^ TOU OTTTIKOU aviXV£UTr|, TO OTTOia TTap£[JpaAA0VTai QTOV OTTTiKO 

6p6|jo axn[-JC(Tia[jou touv £iK6vajv auioov, t\o\ a}aT£ Qt UTroTT£piox£? tou f5iou 
avixysurri va KaraYpdcpovTai oz Kd6£ xpoviKn aTiYMH ^ai lauTOXpova as 
TToAAaTTA£^ (paa[jaTiK£(; TT£piox£? n '5ia Tr£pioxn tou iqtou. 

13. To QuairiMa iriq a^iujong 7, to ottoio xQpciKTripi^£Tai arro to oti 
XPncJ'MO'n"oi£iTai otttiko (piAipo to ottoio TTap£[j(3dAA£Tai OTOv otttiko 5p6|jo 
Tf]? 5£a|jri^ cpuoTiQiJOu tou iqtou, £Tai ujaT£ TO cpaajJOTiKO £upo^ tou cpcuTiapou 
va £ivai |jiKp6T£po arro to cpaapoTiKO £upo^ Tr|^ avixveuTiKnq iKavoTriTog tou 
XpnaifJOTTOioupEvou OTTTiKou aia6riTr|pa. 

14. To QuoTriMa th? a^iauan? 7, to ottoio xctpctKTr|pi^£Tai arro to oti 
XPno'iMOTTOiouvToi otttiko cpiATpa KOI fjQxciviafJoq £TTiAoYn<; Tou^, to ottoio 
TTap£ppdAAovTai otov otttiko opofjo Tr|q 5£a|jr]q (pujTia|jou • tou iqtou, £tqi 
ujQT£ to (paQ[jaTiK6 £upo<; tou cpcuTiQiJou va £ivai |j£TapAr|T6. 

15. To QuaTripa tujv a^iujQ£UJV 7 £aj^ 14 to ottoio xapaKTHpi^etai otto to oti n 
XapToypdcpnon tou pa9[Jou aAAoiojarjc; tcjov pioxnM'KcIJV q Kai A£iTOupYiKU)v 
XapoKTripiQTiKujv Tfi? £^£Ta^6|j£vri(; rr£pioxn? tou iqtou y'vetoi \iz pdaq ti^ 
Tiijfq TUJV £iKOvoaTOix£iuJv [jiQ^ £iK6va^, otto to quvoAo tcjov KaTaxoopr||j£V(jav 
XpoviKd 5ia5oxiKuov eikovujv Trig TT£pioxng £v5ia(p£povTog tou iotou. 

16. To QUQTriija tijuv a^iu)Q£ujv 7-14, to ottoio xapaKTr|pi^£Tai otto to oti n 
XapTOYpdcpqari tou (3a9pou aAAoiojon? touv pioxripiKCJV n kqi tujv 
A£iToupYtKu;v xapQKTripiQTiKujv Tqc; £^£Ta^6p£vr|C TT£pioxnc tou iqtou, Yiv£Tai 
|j£ pdaq tic; Tijjcq tujv £iKovoaTOix£iujv jjia*; rroAAarTAoTriTag £ik6vujv arro to 
QuvoAo TUJV KaTaxujpr||j£vujv xpo^'^d 5ta6oxiKUJV £ik6vujv tq^ TT£pioxn<^ 
£v5ia(p£povTO<; tou iqtou. 

17. To QUQTriija tujv a5iujQ£UJV 7 £uj<; 14, to orroio xc(paKTripi^£Tai arro to oti 
n xctpTOYpdcpncrn TOU paefjou aAAoiujorig tujv pioxHM'KtiJV rj koi tujv 
A£iToupYiKUjv xapQKTripiQTiKujv Triq £^£Ta^6p£vr|q rr£pioxn^ tou iqtou, YiV£Tai 
\\z pdon TO arroT£A£Q[ja [jaeripaTiKujv TTpd^£UJV |j£Ta^u tujv Tifjoov tujv 
£iKOvoaTOix£iujv TO OTTOia avHKOuv Q£ pia rroAAaTTAoTriTa £ik6vujv otto to 


auvoAo TU)v KQTQxujpriiJEvujv £ik6vujv oz xpoviKd 5ia6oxiK£<; OT\\\jiq, Tr]q 
mpioxn? evSiacpspovToq tou larou. 

18. To QUQiripa touv a^icua£ujv 7 £ajc; 17 to ottoio xapaKiripi^STai arro to oti 
yia Tqv OTTTiKorroiriari Tq? x^pToypotcpn'^n? '^^^ paepou aAAoiouari^ toov 
pioxnpiKtjov n KQi TOOV A£iTOupYiKtjov xopciKTHpiaTiKobv jr\(; £^£Ta^6iJ£vnC 
TT£pioxn<; TOU iQTOu, xpn<^'MO'n'0'^'"i'C[i KAipoKO qj£u5oxpuj|jdTCjL)v n OTTOfa 
avarraptaTd ti<; 6ia(pop£TiK£q t'M^^ tojv £iKOVoaTOiX£ftjov Tq^ £iK6vaq f\ tujv 
£ik6vujv ttou xpnc^'iMOTTOiouvTai yta Tqv xapTOYpdcpncJri- 

19. H |j£9o5o^ KQI TO auoir[\ja tojv a^idja£UJV 1 £Oli^ 18, ottou n eiKOva rj o\ 
£ik6v£5 oi ottoi£^ TTpoaSiopi^ovTai yia Trjv x^PToypdcpncrri tou pa9|jou 
aAAoicoaq^ tujv pioxnMf*^^^ q kqi tujv AeiTOupyiKUJV x^paKTqpiaTiKCjJV 
XpqaifjoTTOiouvTQi yia Tqv in vivo avixv£uaq, xctpTOYpa^n^^n. KaGcog kqi tov 
TTpoa5iopiap6 tujv opiujv tujv rraGoAoyiKoav aAAoiuja£UJV tujv £Tn9qAiaKUJV 

IQTUJV. 

20. H |j£9o5oq KQI TO auaTqpa tujv a^iuja£ujv 1 euj^ 18, orrou oi ti[J£^ tujv 
£iKovoaToixs:iujv Tf\q £iK6va<; q tujv £ik6vujv oi ottoi£^ TTpoa5iopf^ovTai yia Tqv 
XapToypdcpqaq tou paGpou aAAoiujaqg tujv pioxqMiKUJV q kqi tujv 
A£iTOupyiKUJv xctpOKTqpiQTiKujv, xPn^'MO'^'OiouvTai aav 5iayvujaT!K0i 5£fKT£g yia 
Tqv in vivo TauTorroiqaq kqi Tqv aToSiOTTOiqaq tujv aAAo!UJa£UJV tujv 
£Tn9qAiaKUJv iqtujv. 

21. H p£9o5o^ KQ! TO auaTqija tujv a^itXjaeujv 1 £uj^ 20, ottou q eiKOva q oi 
£iK6v£q 01 OTTOi£g TTpoaoiopi^ovTai yiQ Tqv xapi'OYPQ^n^n tou paOpou 
aAAotujaqq tujv pioxqpiKUJv q kqi tujv A£iTOupyiKUJV xQPCtKTqpiQTiKUJV, 
pTTOpouv va uTT£pT[9£VTai Tqq £TTi5£iKvu6p£vq^ QTqv o96vq £yxpCL)|jqg q 
aaTTpofjaupqq £iK6va<; jr\q \6\aq TT£pioxq^ tou £^£Ta^6|j£Vou iQTOu £Tai (Jjoie 
va ava5£iKvu£Tai koi va opio9£T£iTai q aAAoiujpevq mpioxq tou iqtou 
5i£UKoAuvovTag Tqv £TriAoyq avT[TrpoaujTT£UTiKqg TT£pioxq? yia Tqv Aqqjq 
6£iy[jaTog pioipta^, Tqv £TTiA£KTiKq x^ipo^PY'Kq acpaipsaq Tqq TTa9oAoyiKq^ 
TT£pioxn? Kai rqv £TTip£paiujaq Tq<; opGoTqTac; Tq<; ETTiAoyq^ tou acpatp£9£VTog 
TfjqpoTOc; TOU laiou. 

22. H [j£9o5o(; koi to auaTq[ja tujv a^icoa£UJv 1 iujq 21 ottou q siKOva q oi 
£iK6v£q 01 OTrof£^ TTpoaSiopi^oviai yio Tqv x^P^o^pacpqar] tou pa9|Jou 


aAAofooari^ tujv pioxnM'KUJv n kqi tujv Asitoupyikujv xctpQKTripicJTiKCjJV, 
XPncriMOTTOiouviai y\a ir\y a^ioAovno^n Tq^ arroTsAeaijaTiKOTnTa^ Siacpopcxjv 
GepaTTEUTiKLJV QxnMQTUJv duujq aKTivo9£paTT£ia<;, paSioGepaTrefaq, 
9appaKo9£paTT£ia<;, xny^ioQ^pctTTSiat;. 

23. To GUGjq\ja tujv a^iojaeajv 7 iujq 22 to ottoio xapaKTHpi^^Tai arro to oti, 
ijjq OrrTOiJnxQ^'Kn SidTa^n \/\a jqy OTFTiKr) aTraKOviaq iqq irepioxn^ 
£v5ia(p£povToq Tou laTOu, xPn^J'ilJO'n-oiouvTai e^sTaaTiKd, x^'POupyiKd 
[jiKpoaKOTTia, KoATTOQKOTTia KQ! evSooKOTTia. 

24. To Guarq\ja tujv a^touaeujv 7-22 ottou to xPH^'MOTroioupevo 
koAttoqkottio aTTOTeAeiTQi arro apBpujTO ppaxiova stti tou ottoiou 
TTpoaapTOfTQi n otttikh KscpoAn, aTTOT£Aou|j£vri otto 5ia6AaaTiK6 avTiKSipeviKO 
cpQKO, OTTTiKd saTiaan?, Mnxaviaijo emAoYnc MeysSuvan^, TTpoaocpQdAiJioug 
cpoKOu^, uTToSoxn Y'ci Tr|v TTpoaapiJOYn Kdpepa^ kqi auaTHpoTog cpujTiaiJOu 
KQI xQpciKTripi^sTai arro to oti o KoArroSiaaToAea^ TTpoaap|j6^£Tai qtov f5io 

ppaXlOVa \je jo OTTTIKd tou KOAtTOQKOTTIOU, tJ£ T£T0I0 TpOTTO (jJaT£ o k£vtpik6^ 

5iapnKn^ d^ovog TOU KoATTo6iaaToA£a va £[vai Kde£Tog Trpoc; tpjv K£VTpiKr| 

TT£p!OXn TOU aVTlK£ifJ£VIKOU (pOKOU, £Tai UJOJZ OTOV £ia£pX£Tai KQI aT£p£UJV£Tai 

o KoArroSiaaToAsag otov koAtto, va £^aacpaAi^£Tai q aTae£p6Tr|Ta iqq ax£TiKn^ 
9£or|<; TUJV OTTTiKujv QuAAoYHc; TH^ £iK6vag KOI Tfi^ £TTi(pdv£ia^ Trie ^^pioxne 

£V5iacp£pOVTOq, aV£^dpTr|Ta otto |JIKpOKlVnCT£ig tou £5£Ta^6[J£VOU. 

25. To auQTriiJa Tqc; a^iujon^ 24 xcipctKTr|pi^6p£vo otto to oti TTpooapTdTOi 
4J£KaaTripa(; jqc; xPO^'MOTToiouijevrit; ouoia^ ae aiaOepo ari|J£io jr\q SidTO^n? 
KOI e\jTTpQq OTTO TO dvoiYf-JO TOU koAttou, £vuj o n)ZKao[j6q tou iqtou 
auYXpovi^£Tai |j£ thv SiaSiKaaia £vap^r|c; SiaSoxiKqe xpov^d KOTOYpacpn? 

£IK6vUJV [jiOUJ r|A£KTpOVlKOU £A£YXOU' 

26. To auQTrifja tujv a^iuja£ujv 1 £uj<; 24 x^P^KTripiCoM^vo arro to oti 
Xpf]G\\joTTO\EnG\ Kdfj£pa \jz avdAuan |j£YaAuT£pr| tujv 1000X1000 pixels gz 
oOovn TOuAdxiOTOv 17 ivtqujv, £Tai cjuaT£ va £^aacpaA[^£Tai TauTOXpova p£YdAir| 
tJ£Y£9uvar| koi [j£YdAo otttiko tt£5io. 

27. To QuoTriMa Tq^ a^iujaqq 23 orrou to xpncri[JOTroiou|j£VO KoATToaKomo q 
£^£TaaTiK6 q x^^'poupyiKO (jiKpoaKomo aTroT£A£fTai otto ap9pu)T6 ppaxiova £Tti 
TOU OTTOiou TTpoaapTdTai q oiTTiKq K£cpaAq, arroT£Aoup£vq otto 6ia9AaaTiK6 
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^ avTiKeipeviKO cpoKO. orrriKd saiiaariq, |jr|XQviaij6 eTTiAoyn^ [j£Y^9uvan^, 
Trpoaocp9dA[jiou^ cpaKOuq, urroSoxn y'^ Trjv TTpoaap|jOYn Kdpepa^ kqi 
auarrifjaTO^ cpouTia^jou kqi xcipaKTr]pi^£Tai arro to oti cpepei 5uo orrTiKd peaa 
YpaiJ[jiKn<; TToAojanq tou cpojioc;, TTpoaapTr|(j£va to eva ae ar||J£io KOTd jJHKO^ 

5 TOU OTTTiKou 5p6iJOu (jETQcpopdc; Tfjc; 5£a|jn? cpujTiapou kqi to dAAo oz ox\\x€\o 
TOU OTTTIKOU 5p6[Jou QuAAoynq, [j£Tacpopd<; kqi axnMaTiafJou th? eikovq^, |J£ 
Tfiv SuvaTOTHTa rr£piaTpo(pn<; tojv ettitteSujv rroAujariC tojv otttikujv qutcuv, 
£Ta! ujaT£ OTQv QUTd yivouv Kde£Ta |j£Ta^u Tou^, va EAaxio-TOTTOiEiTai n 
auv£iacpopd Tq^ £TTi(pav£iaKnc; avdKAaariq tou iqtou aTrjv eikovq ttou 

10 crxnMaTi^Ei to piKpoaKOTTio. 

28. To auaTHMCt Tq? a^iujan<; 23 ottou to xPHC^^MOTroiouiJEvo £v5oaK6TTio 

aTTOT£A£ITai OTTO OTTTlK£q SlOTd^El^ pETQCpopd^ (pOJTiapOU KQI QUAAoyng 

|j£Tacpopd(; kqi axnMctTiafjou Tiqc; £iK6va^ oz auv£u9£iaKn 5idTa^r| kqi 
XapaKTr|pi^£Tai oti cp£p£i 5uo orrTiKd |j£aa ypappiKng TToAujari? tou cpujTO^, 

15 TrpoaapTriM£va to £va qtov otttiko Spopo tou cpujTiaiJou kqi to dAAo qtov 
OTTTiKO 5p6|jo ouAAoyng, pETocpopd^ KQI axnpctTiaiJOu Tqq EiKOvaq, £Tai coaT£ 
OTQV TO £rriTT£5a TToAojan^ TTEpiOTpacpouv KQI yivouv Kd6£Ta |j£Ta5u Tou^, va 
EAaxio-TOTTOidTQi f) QuvEiQcpopd Tq? ETTicpavEiGKrig avdKAaan? tou laTOU qthv 
£iK6va rrou axnMctTi^£i to evSookottio. 

20 29. To QuaTOlJa tujv a^iouaEujv 23, 24, 25, 27 ottou to xPncr'MO*n-oiou|j£vo 

KOATTOaKOTTIO f] £^£TaaTIK6 n X^'PO^PY'KO jJIKpOQKOTTIO, aTTOT£A£ITai QTTO 

ap9pujT6 ppaxiova £tti tou ottoiou TTpoaapTdTai q OTTTiKq K£cpaAq 
aTTOT£Aou[j£vq arro avTiK£iiJ£viK6 cpOKO, orrTiKd £aTiaaq^, pqxavtafjo £TTiAoyq^ 
|j£y£9uvaqc;, TTpoao(p9dAfjiouq cpaKOu<;, urroSoxq yia Tqv rrpoaappoyq 
25 Kdfj£pa^ KOI auaTqfjaTO<; cpajTiaiJOu koi xQpotKTqpf^£Tai arro to oti o 
avTiK£i[j£viK6<; cpoKog tou £ivai avaKAaoTiKog, otto to k£vtpik6 |J£po^ tou 
ottoiou 5£v 5i£pxovTai OKTiveq cpcoToq, ovtoc; to rriaoa M£po^ tou Ka9p£cpTn 
6£UT£pqq avoKAaaq^ koi cp£p£i qto k£vtpik6 outo aq|j£io, TTpoaapTq[j£vn 

SldTO^q CpcOTiaiJOU arr' ottou £KTT£|JTT£Tai CpOUg TTpO^ TO aVTIK£IlJSVO, £Tai LOaT£ 

30 [J£ q X^pi? OTTTiKd £aTiaaq<; iqq 0£afjq^ q)UJTia|JOU va £^aa(paAi^£Tai 
auv£u9£iaKq y£uj[j£Tpia cpaJTiafjou-arrEiKOviaqq, koi ij£ Tqv SuvoTOTqTO to 
OTTTiKd Tq^ EQTiaaq^ 5£a[jqq, va pu9[jf^ovTai TOUTOXpova ij£ tov jjqxaviajjo 


peiapoAnq [j£Y£9uvari<; tou otttikou arrsiKoviaTiKou auairnjaToq, erai 
cjjQTe va eiTiTUYXOtv^Tai QTaSepn cpajTSivoTriTa Tr|<; eiKova^ ave^dprriTa arro Trjv 
IJSY^Quvari tou otttikou arrEiKOviaTiKOu auaTripaToq. 
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□ EPIAHH^H 

Zthv Trapouaa ecpeupean irapouaid^eTai p£9o5oq kqi auarnpa \\a inv 
in vivo avixveuan aAAoiujacajv aia pioxHM'Kd rj kqi otq AsiTOUpyiKd 
XapaKTHpicTTiKa iqtujv kqi tpiv xapTOvpacpncrri tou pa9|Jou Tr\q aKKo\u)ar\q Ttov 
XapaKinpicTTiKcov auTouv. H [j£9o5o^ paai^erai arnv rauTOXpovn peipncjn tojv 
XUjpiKUJV, xpoviKUJv KQI cpaajjaTiKajv (j£Ta(3oA(jav aia xopoKinpfCTTiKd tou 

£TraV£KTTe[JTT6lJ£VOU OTTO TOV £:^£Ta^d[J£VO IQTO CpU)^, Ol OTTOIE^ TTpOKOAOUVTai 

Tr| QuaTnijaTtKri xopHYnc^n H i"n^ TorrtKri z(pap\Jo\f\ £i5ik(jjv ouaicov oi OTrof£<; 
£viaxuouv Tr|v OTTTiKn avTiBsari [j£Ta^u cpuaioAoYiKOu kqi Tra9oAoYiKOu iqtou. 
To auajr]\ja uapix^\ rnv SuvaTOTnia KaTaypacpng 5ia5oxiKU)v xpoviKd aKOVoav 
oz pia n TT£pica6T£p£q cpaaijaTtK£<; TT£piox£^, £vcja arro Tr|v £Tr£^£pYaaia tojv 

[J£Tpr|TlKUJV 5£50[J£VUJV, UTTOAOYI^OVTat TTapd|J£TpOI Ol OTTOf£^ £K(ppd^OUV TO 

XapaKinpicTTiKd Tr|<; KivniiKrig ojTdKp\or\q tou iqtou oe Kd9£ x^P'ko an[j£io jr\q 
UTTO avdAuan rrepioxn^. H xQpT'0YP^9n*^n kqi o x^POKTripiaiJO^ iqq 
aAAoiujari^ paai^ovTai oj\q rrapafjETpouc; auT£^. 
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METHOD AND SYSTEM FOR CHARACTERIZATION ATlb^'^s^se 
MAPPING OF TISSUE LESIONS 



The present invention refers to a method and apparatus for the in-vivo, 
non destructive detection and mapping of the biochemical and/or 
functional pathologic alterations of human tissues. 
The invention is related to the field of non-invasive characterization and 

5 mapping of tissue lesions. Cancer precursors signs are the so called 
pre-cancerous states, which are curable if they are detected at an early 
stage. In the opposite case the lesion can progress in depth, resulting in 
the development of invasive cancer and metastases. At this stage, the 
possibilities of successful therapy are dramatically diminished. 

1 0 Consequently, the early detection and the objective identification of the 
severity (stage) of the precancerous lesion are of crucial importance. 
The conventional clinical process of optical examination have very 
limited capabilities in detecting cancerous and pre-cancerous tissue 
lesions. This is due to the fact that the structural and metabolic changes, 

15 which take place during the development of the decease, do not 
significantly and with specificity alter the color characteristics of the 
pathological tissue. 

In order to obtain more accurate diagnosis, biopsy samples are 
obtained from suspicious areas, which are submitted for histological 

20 examination. However, biopsy sampling poses several problems, such 
as : a) risk for sampling errors associated with the visual limitations in 
detecting and localizing suspicious areas; b) biopsy can alter the natural 
history of the intraepithelial lesion; c) mapping and monitoring of the 
lesion require multiple tissue sampling, which is subjected to several 

25 risks and limitations; d) the diagnostic procedure performed with biopsy 
sampling and histologic evaluation is qualitative, subjective, time 
consuming, costly and labor intensive. 

In recent years there have been developed and presented quite a few 
new methods and systems in an effort to overcome the disadvantages of 


the conventional diagnostic procedures. These methods can be 
classified in two categories: a) Methods which are based on the spectral 
analysis of tissues in vivo, in an attempt to improve the diagnostic 
information b) Methods which are based on the chemical excitation of 

5 tissues with the aid of special agents, which have the property to interact 
with pathologic tissue and to alter its optical characteristics selectively, 
thus enhancing the contrast between lesion and healthy tissue. 
In the first case, the experimental use of spectroscopic techniques as a 
potential solutions to existing diagnostic problems, is motivated by their 

10 capability to detect alterations in the biochemical and/or the structural 
characteristics, which take place in the tissue during the development of 
the disease. In particular, fluorescence spectroscopy has been 
extensively used in various tissues, where the later are optically excited 
with the aid of a light source (usually laser), of short wave length (blue - 

15 ultraviolet range) and their response*-, is measured as fluorescence 

• . " _ ' ■- ■■-1 . 
intensity vs. wavelength. ' . > 

Garfield and Glassman in Pat. No. US. 5^450,857 and Ramanajum et al 
in Pat. No. US 5,421,339 have presented a ^method based on the use of 
fluorescence spectroscopy for the diagnosis of cancerous and pre- 

20 cancerous lesions of cervix. The main disadvantage of fluorescence 
spectroscopy is that the existing biochemical modifications associated 
with the progress of the disease are not manifested in a direct way as 
modifications in the measured fluorescence spectra. The fluorescence 
spectra contain limited diagnostic information of two basic reasons: 

25 a) Tissues contain non-fluorescenct chromophores, such as 
haemoglobin. Absorption by such chromophores of the emitted light 
from fluorophores can result in artificial dips and peaks in the 
fluorescence spectra. In other words the spectra carry convoluted 
information for several components and therefore it is difficult assess 

30 alterations in tissue features of diagnostic importance. 

b) The spectra are broad due to the fact that a large number of tissue 
components are optically excited and contribute to the captured optical 
signal. As a result the spectra do not carry specific information for the 


pathologic alterations and thus they are of limited diagnostic value. 
The latter is expressed as low sensitivity and specificity in the detection 
and classification of tissue lesions. 

Aiming to enhance the sensitivity and specificity of the captured 

5 information, Ramanujan et al in the Pat. No. WO 98/24369 have 
presented a method based on the use of neural networks for the 
analysis of the spectral data. This method is based on the training of a 
computing system with a large number of spectral patterns, which have 
been taken from normal and from pathologic tissues. The spectrum that 

10 is captured each time is compared with the stored spectral data, 
facilitating this way, the identification of the tissue pathology. 
R.R. Kortun et al, in Pat. No. US 5,697,373, seeking to improve the 
captured diagnostic information, have presented a method based on the 
combination of fluorescence spectroscopy and Raman scattering. The 

15 last has the capability of providing hnore analytical information, it 
requires however complex instrumentation and ideal experimental 
conditions, which substantially hinder their clinical use. 
It is generally known that tissues are charaisterized by the lack of spatial 
homogeneity and consequently the spectral analysis of distributed 

20 spatial points is insufficient for the characterization of their status. 

Dombrowski in Pat. No. US 5,424,543, describes a multi-wavelength, 
imaging system, capable of capturing tissue images in several spectral 
bands. With the aid of such a system it is possible in general to map 
characteristics of diagnostic importance based on their particular 

25 spectral characteristics. However, due to the insignificance of the 
spectral differences between normal and pathologic tissue, which is in 
general the case, inspection in narrow spectral bands does not allow the 
highlighting of these characteristics and even more so, the identification 
and staging of the pathologic area. 

30 D.R. Sandison et al, in Pat. No. US 5,920,399 describe an imaging 
system, developed for the in-vivo investigation of cells, which combines 
multi-band imaging and light excitation of the tissue. The system also 
employs a dual fiber optic bundle for the transferring of the emitted from 


the source light onto the tissue and the remitted light from the tissue to 
the optical detector These bundles are placed in contact with the tissue, 
and various wavelengths of excitation and imaging are combined in 
attempt to enhance the spectral differentiation between normal and 

5 pathologic tissue. 

In Pat. No. US 5,921,926, J.R. Delfyett et al have presented a method 
for the diagnosis of diseases of the cervix, which is based on the 
combination of Spectral Interferometry and Optical Coherence 
Tomography (OCT). This system combines three-dimensional imaging 

1 0 and spectral analysis of the tissue. 

Moreover, several improved versions of colposcopes have been 
presented, (D.R.Craine et al, Pat. No. US 5,791,346 and K.L. Blaiz Pat. 
No. US 5,989,184) in most of which, electronic imaging systems have 
been integrated for image capturing, analysis of tissue images, including 

15 the quantitative assessment of lesion's size 

For the enhancement of the optical differentiation between normal and 
pathologic tissue, special agents are Osed in various fields of biomedical 
diagnostics, which are administered topically or systematically. Such 
agents are acetic acid solution, toluidine'^blue, various photosensitizers 

20 (porphyrines) [10] etc. The provoked selective staining of the pathologic 
tissue is owed to the property of these agents to interact with the altered 
metabolic and structural characteristics of the pathologic area. This 
interaction enhances progressively and reversibly the differences in the 
spectral characteristics of reflection and/or fluorescence between normal 

25 and pathologic tissue. Despite the fact that the provoked selective 
staining of the pathologic tissue is a dynamic phenomenon, in clinical 
practice the intensity and the extent of the staining are assessed 
qualitatively and statically. Furthermore, in several cases of early 
pathologic conditions, the phenomenon of temporary staining after 

30 administering the agent, is short-lasting and thus the examiner is not 
able to detect the provoked alterations and even more so, to assess 
their intensity and extent. In other cases, the staining of the tissue 
progresses very slowly, with the consequence of patient discomfort and 


creation of problems for the examiner in assessing the intensity and 
extent of the alterations, since they are continuously changing. The 
above have as direct consequence, the downgrading of the diagnostic 
value of these diagnostic procedures and thus its usefulness is limited to 
facilitate the localization of suspected areas for obtaining biopsy 
samples. 

Summarizing the above mentioned, the following conclusions are drawn: 

a) Various conventional light dispersion spectroscopic techniques 
(fluorescence, elastic, non elastic scattering, etc) have been 
proposed and experimentally used for the in-vivo detection of 
alterations in the structural characteristics of pathologic tissue. The 
main disadvantage of these techniques is that they provide point 
information, which is inadequate for the analysis of the spatially non- 
homogenous tissue. Multi-band imaging has the potential to solve 
this problem, by providing speQtrgl information (of lesser resolution 
as a rule) but in any spatial poinf:of the area under examination. 
These techniques (imaging and vhon-imaging) however, provide 
information of limited diagnostic value, due to the fact that the 
structural tissue alterations, which .^ are accompanying the 
development of the disease, are not manifested as significant and 
characteristic alterations on the measured spectra. Consequently, 
the captured spectral information cannot be directly correlated with 
the tissue pathology, a fact which limits the clinical usefulness of 
these techniques. 

b) The conventional (non-spectral) imaging techniques provide the 
capability of mapping characteristics of diagnostic importance in two 
or three dimensions. They are basically used for measuring 
morphological characteristics and as clinical documentation tools. 

c) The diagnostic methods which are based on the selective staining of 
pathologic tissue with special agents allows the enhancement of the 
optical contrast between normal and pathologic tissue. Nevertheless 
they provide limited information for the in vivo identification and 
staging of the disease. : 


Given the fact that the selective interaction of pathologic tissue with the 
agents, which enhance its optical contrast with healthy tissue is a 
dynamic phenomenon, it is reasonable to suggest that the capture and 
analysis of the characteristics of this phenomenon's kinetics, could 

5 provide important information for the in-vivo detection, identification and 
staging of tissue lesions. In a previous publication by one of the 
inventors [12], measurements of the alterations in the characteristics of 
the back-scattered light as a function of wave-length and time are 
presented. These alterations are provoked in the cervix by the topical 

10 administration of acetic acid solution. In this particular case, there was 
used as an experimental apparatus, a general-purpose multi-spectral 
imaging system builded around a tunable liquid crystal monochromator 
for measuring the variations in intensity of the back-scattered light as a 
function of time and wavelength in selected spatial points. It was found 

15 that the lineshapes of curves of intensity of back-scattered light versus 
time, provide advanced information for jlie direct identification and 
staging of tissue neoplasias. Unpublished results of the same research 
team support that similar results can also be obtained with other 
agents, which have the property of enhancing the optical contrast 

20 between normal and pathologic tissue. Nevertheless, the experimental 
method employed in the published paper is characterized by quite a few 
disadvantages, such as: 

a) The imaging monochromator requires time for changing the imaging 
wavelength and as a consequence it is inappropriate for multispectral 

25 imaging and analysis of dynamic phenomena. 

b) It does not constitute a method for the mapping of the grade of the 
tissue lesions, as the presented curves illustrate the temporal 
alterations of intensity of the back-scattered light in selected points. 

c) The lack of data modeling and parametric analysis of the 
30 characteristics of the phenomenon kinetics in any spatial point of the 

area of interest restrict the usefulness of the method in experimental 
studies and hinder its clinical implementation. 

d) The optics used for the imaging of the area of interest are of general 


15 


^ purpose and are not comply with the special technical requirements 
for the clinical implementation of the method, 
e) Clinical implementation of the presented system is also hindered by 
the fact that it does not integrate appropriate means for ensuring the 
5 stability of the relative position between the tissue surface and image 
capturing module, during the snapshot imaging procedure. This is 
very important since small movements of the patient (i.e. breathing) 
are always present during the examination procedure. If micro- 
movements are taking place during successive capturing of images, 
after application of the agent, then the spatial features of the 
captured images are not coincide. This reduces substantially the 
precision in the calculation of the curves in any spatial point, that 
express the kinetics of marker-tissue interaction. 
The present invention refers to a method and system for the in-vivo, 
non-destructive detection and mapping of the biochemical and or 
functional alterations of tissue. 
Drawing 1 presents the method's basic principle: 

Upon selection of the appropriate agent which enhances the optical 
contrast between normal and pathologic tissue (depending on the 
tissue's pathology), this agent is administered topically or systematically. 
In figure 1, the tissue (T), is sprayed using an atomizer (A), which 
contains the agent. At the same time, the tissue is illuminated with a 
source that emits light at a specific spectral band, depending on the 
optical characteristics of both agent and tissue. Illumination and 
selection of the spectral characteristics of the incident to the tissue light 
can be performed with the aid of a light source (LS) and a mechanism 
for selecting optical filters (OFS). Of course there are several other 
methods for illuminating the tissue and for selecting the spectral 
characteristics of the incident light (Light emission diodes, LASERS etc.) 
For the imaging of the area of interest, light collection optics (L) are 
used, which focus the image onto a two-dimensional optical detector 
(D). The output signal of the latter is amplified, modulated and digitized 
with the, aid of appropriate eliBctronics (EIS) and finally the image is 
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displayed on a monitor (M) and stored in the data-storing means of a 
personal computer (PC). Between tissue (T) and detector (D), optical 
filters (OFI) can be interposed. The interposition of the filter can be 
performed for tissue (T) imaging in selected spectral bands, at which the 
5 maximum contrast is obtained between areas that are subjected to 
different grade of alterations in their optical characteristics, provoked 
after administering the appropriate agent. 

Before administration of the latter, images can be captured and used as 
reference. After the agent has been administered, the detector (D), 
10 captures images of the tissue, in successive time instances, which are 
then stored in the computer's data-storage means. The capturing rate is 
proportional to the rate at which the tissue's optical characteristics are 
altered, following the administration of the agent. 

In figure 1 , images of the same^tissue area are schematically illustrated, 
15 which have been stored successively before and after administering the 
agent (STI). In these images, the black areas represent tissue areas 
that do not alter their optical charactieristics (NAT), while the gray-white 
tones represent areas which alter their optical characteristics (AT), 
following the administration of the agent. The simultaneous capture of 
20 the intensity of the light re-emitted from every spatial point of the tissue 
area under analysis and in predetermined time instances, allows the 
calculation of the kinetics of the provoked alterations. 
In figure 1, two curves are illustrated: pixel value in position xy (Pvxy), 
versus time t. The curve ATC corresponds to an area where agent 
25 administration provoked alterations (AT) in the tissue's optical 
characteristics. The curve (NATC) corresponds to an area where no 
alteration took place (NAT). 

The mathematical analysis of these curves, leads to the calculation of 
quantitative parameters for every pixel such as: The value PVxy that 
30 corresponds to the time ti. the relaxation time trei which corresponds to 
the value Pvxy= A/e (where e is the base of Neper logarithms), etc. 
The calculation of these parameters (P) in every spatial point of the area 
under analysis, allows the calculation of the image or images of the 
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kinetics of the phenomenon (Kl), with pixel values that are correlated 
with these parameters. These values can be represented with a scale of 
pseudocolors (Pmin, Pmax), the spatial distribution of which allows for 
immediate optical evaluation of the intensity and extent of the provoked 
5 alterations. Depending on the correlation degree between the intensity 
and the extent of the provoked alterations with the pathology and the 
stage of the tissue lesion, the measured quantitative data and the 
derived parameters would allow the mapping, the characterization and 
the border-lining of the lesion. The pseudocolor image of the 
10 phenomenon's kinetics (Kl), which expresses the spatial distribution of 
one or more parameters, can be overimposed (after being calculated) on 
the tissue image, which is displayed in real-time on the monitor. The 
using the overimposed image as a guide, facilitates substantially the 
determination of the lesion's boundaries, for successful surgical removal 
1 5 of the entire lesion, or for locating suspicious areas in order to obtain a 
biopsy sample(s). Furthermore, based on the correlation of the 
phenomenon's kinetics with the pathology of the tissue, the measured 
quantitative data and the parameters that derive from them, can 
constitute quantitative clinical indices for the in-vivo staging of the lesion 
20 or of subareas of the latter. 

In some cases it is necessary to capture the kinetics of the phenomenon 
in more than one spectral band. This can serve in the in vivo 
determination of illumination and/or imaging spectral bands at which the 
maximum diagnostic signal is obtained. Furthermore, the simultaneous 
25 imaging in more than one spectral bands can assist in minimizing the 
contribution of the unwanted endogenous scattering, fluorescence and 
reflection of the tissue, to the optical signal captured by the detector. 
The captured optical signal comprise the optical signal generated by the 
marker-tissue interaction and the light emitted from the endogenous 
30 components of the tissue. In many cases the recorded response of the 
components of the tissue constitute noise, since it occludes the 
generated optical signal, which caries the diagnostic information. 
Therefore, separation of these signals, based on their particular spectral 
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characteristics, will result in the maximization of the signal-to-noise ratio 
and consequently in the improvement of the obtained diagnostic 
information. 

Figure 2, illustrates a method for capturing in two spectral bands 
5 simultaneously and in any spatial point of the area under analysis, the 
kinetics of the alterations in the characteristics of the remitted from the 
tissue light, before and the after the administration of the contrast 
enhancing agent. The remitted from the tissue light, is collected and 
focused by the optical imaging module (L) and passes through a beam 
10 splitting (BSP) optical element. Thus, two identical images of the tissue 
(T) are generated, which can be captured by two detectors (D1, D2). In 
front of the detector, appropriate optical filters (OfAi), (OfA2) can be 
placed, so that images with different spectral characteristics are 
captured. Besides beam splitters, optiqal filters, dichroic mirrors etc, can 
16 also be used for splitting the image df^the object. The detectors (D1), 
(D2) are synchronized so that they capture simultaneously the 
corresponding spectral images of the tissue (TiAi), (TiA2) and in 
successive time-intervals, which are stored in the computer's data 
storage means. 

20 Generalizing, multiple spectral images can be captured simultaneously 
by combining multiple splitting elements, filters and sources. 
Figure 3 illustrates another method for capturing in different spectral 
bands simultaneously and in any spatial point of the area under 
analysis, the kinetics of the alterations in the characteristics of the 

25 remitted from the tissue light, before and the after the administration of 
the contrast enhancing agent. With the aid of a special prism (MIP) and 
imaging optics, it is possible to form multiple copies of the same image 
onto the surface of the same detector (D). Various optical filters 
(OFai),(OFa2),(OFa3),(OFm), can be interposed along the length of the 

30 optical path of the rays that form the copies of the objects image, so that 
the captured multiple images correspond to different spectral areas. 
For the clinical use of the method, the different implementations of 
image Rapturing module described above can integrated to 
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conventional optical imaging diagnostic devises. Such devises are the 
various medical microscopes, colposcopes and endoscopes, which are 
routinely used for the in-vivo diagnostic inspection of tissues. Imaging of 
internal tissues of the human body requires in most cases the 

5 illumination and imaging rays to travel along the same optical path, 
through the cavities of the body. Due to this fact, in the common optical 
diagnostic devises the tissue's surface reflection contributes 
substantially in the formed image. This limits the imaging information for 
the subsurface characteristics, which are in general of great diagnostic 

10 importance. This problem becomes more serious especially in epithelial 
tissues such as the cervix, larynx, oral cavity etc, which are covered by 
fluids such as mucus and saliva. Surface reflection also obstructs the 
detection and the measurement of the. alterations in the tissue's optical 
properties, provoked after the administration of agents which enhance 

15 the optical contrast between normal and pathologic tissue. More 
specifically, when a special agent alters selectively the scattering 
characteristics of the pathologic tissue, thie strong surface reflection that 
takes place in both pathologic (agent respbhsive) and normal (agent non 
responsive) tissue areas, occludes the diagnostic signal that originates 

20 from the interaction of the agent with the subsurface features of the 
tissue. In other words, surface reflection constitutes optical noise in the 
diagnostic signal degrading substantially the perceived contrast between 
agent responsive and agent non responsive tissue areas. 
Based on the above, the effective integration of the method to imaging 

25 diagnostic devises, requires embodiments of appropriate optics that 
ensure the elimination of the contribution of surface reflection to the 
captured image. Figure 4 illustrates a schematic diagram of a medical 
microscope consisted from a light source (LS), a magnification selection 
mechanism (MS), an eyepiece (EP) and a mount for attaching the image 

30 capturing module (CA), (detector(s), readout electronics etc). For the 
elimination of the surface reflection a pair of linear polarizers is 
employed- The incident to the tissue light (LS), is linearly polarized by 
passing though a linear polarizer (LPO). The surface reflected light (TS), 
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has 'the same polarization plane with the incident to the tissue light 
(Fresnel reflection). By interposing the other linear polarizer to the 
optical path of the rays that are remitted from the tissue and form the 
optical image of the object, with its polarization plane perpendicular to 

5 the polarization level of the incident to the tissue light (IPO), the 
contribution of the surface reflection to the image of the object is 
eliminated. The light which is not surface-reflected enters the tissue, 
where due to multiple scattering, light polarization is randomized. Thus, 
a portion of the re-emitted light passes through the imaging polarization 

10 optics, carrying improved information for the subsurface features. 

Figure 5 illustrates an endoscope consisted of an eyepiece (EP), which 
can be adapted to an electronic imaging system, optical fibers or 
crystals for the transmission of both illumination and image rays, optics 
for the linear polarization of light, one interposed to the optical path of 

15 the illumination rays (LE) and one to the path of the ray that form the 
optical image of the tissue (II). The polarization plane of the polarizing 
optics, which are adapted to the exit of light from the endoscope (LPO), 
is perpendicular to the polarization plane of the polarizer, which is 
adapted to the point where the light enters the endoscope (IL). The 

20 polarization optics of the incident to the tissue light could also be 
adapted at the point where the light enters the endoscope (IL) but in this 
case, the endoscope has to be constructed using polarization preserving 
crystals or fiber optics for transferring the light. If polarization preserving 
light transmission media are used, then the polarizing optics of the 

25 imaging rays can be interposed in their path and before or after the 
eyepiece (EP). 

A serious problem for the effective clinical implementation of the 
described method herein is the micro-movements of the patient, which 
are always present during the snapshot imaging of the same tissue 
30 area. Obviously this problem is eliminated in case that the patient is 
under anesthesia (open surgery). In most cases however the 
movements of the tissue relative to the image capturing module, 
occurring during the successive image capturing time-course, have the 


consequence that the image pixels, with the same image coordinates, 
do not correspond to exactly the same spatial point x,y of the tissue 
area under examination. 

This problem is typically encountered in colposcopy. A method to 

5 eliminate the influence to the measured temporal data of the relative 
movements between tissue and image capturing module is presented 
below. A colposcopic apparatus is illustrated in figure 6, consisted of an 
articulated arm (AA), onto which the optical head (OH) is affixed, which 
includes a light source (LS), an objective lens (OBJ), an eye-piece (EP) 

10 and optics for selecting the magnification (MS). The image capturing 
module is attached to the optical head (OH), through an opto- 
mechanical adapter. A speculum (KD), which is used to open-up the 
vaginal canal for the visualization of the cervix, is connected 
mechanically with the optical head (OH), so that the its longitudinal 

15 symmetry axis (LA), to be perpendicular to the central area of the 
objective lens (OBJ). The speculum enters the vagina and its blades are 
opened up compressing the side walls of the vagina. The Speculum 
(KD), been mechanically connected with the optical head (OH), transfer 
any micromovement of the patient to the optical head (OH), which been 

20 mounted on an articulated arm (AA), follows these movements. Thus the 
relative position between tissue and optical head remains almost 
constant. 

An important issue that must also be addressed for the successful 
clinical implementation of the diagnostic method described herein, is the 
25 synchronization of the application of the contrast enhancing agent with 
the initiation of the snapshot imaging procedure. 

Figure 6, illustrates an atomizer (A) attached to the optical head of the 
microscope. The unit (MIC) is comprised of electronics for controlling the 
agent sprayer and it can incorporate also the container for storing the 
30 agent. When the unit (MIC) receives the proper command from the 
computer it sprays a predetermined amount of the agent onto the tissue 
surface, while the same or another command initiates. 'th snapshot 
image capturing procedure. ' 


^ AT L 

38B^- '^^ . -14- 

The diagnostic examination of non-directly accesible tissues, located in 
cavities of the human body (ear, cervix, oral cavity etc.), is performed 
with the aid of common clinical microscopes. In these devises the 
illumination-imaging rays are near co-axial. More specifically, the line 

5 perpendicular to the exit point of light into the air, and the line 
perpendicular to the objective lens, form an angle of a few degrees. Due 
to this fact, these microscopes operate at a specific distance from the 
subject (working distance), in which the illuminated tissue area, 
coincides with the field-of-view of the imaging system. These 

10 microscopes are found to be inappropriate in cases where tissue 
imaging through human body cavities of small diameter and at short 
working distances, is required. These technical limitations are also 
constituting serious restricting factors for the successful clinical 
implementation of the method described herein. As it has been 

15 discussed above, elimination of surface reflection results in a substantial 
improvement of the diagnostic information, obtained from the 
quantitative assessment of marker-tissue interaction kinetics. If a 
common clinical microscope is employed as the optical imaging module, 
then due the above mentioned llluminationHjnaging geometry, multiple 

20 reflections are occurring in the walls of the cavity, before the light 
reaches the tissue under analysis. In the case of colposcopy, multiple 
reflections are much more intense, since they are mainly taking place 
onto highly reflective blades of the speculum. Recall that the latter is 
inserted into the vagina to facilitate the inspection of cervix. 

25 If the illuminator of the imaging apparatus emits linearly polarized light, 
the multiple reflections are randomizing the polarization plane of the 
incident light. And as it has been discussed above, if the incident to the 
tissue under analysis light is not linearly polarized, then the elimination 
of the contribution of the surface reflection to the captured image can not 

30 be effective. 

Figure 7 illustrates an optical imaging apparatus which embodies an 
light source located at the central: part of its front-aperture. With this 
arrangement, the central ray of the emitted light cone is coakial, with the 


central ray of the light beam that enters the imaging apparatus. This 
enables illumination rays to reach directly the tissue surface under 
examination and not after multiple reflections in the wall of the cavity. 
A reflective-objective lens is used, consisted at least of a first reflection 
5 (1 RM) and a second reflection (2RM) mirror, where at the rear part of 
the first reflection mirror (2RM), a light source (LS) is attached together 
(if required) with optics for light beam manipulation such as zooming and 
focusing (SO). The reflective objective lens (RO), by replacing the 
common refractive-objective, which is used in conventional 
10 microscopes, provides imaging capability in cavities of small diameter, 
with freedom in choosing the working distance. The zooming and 
focusing optics of the light beam can be adjusted simultaneously with 
the mechanism for varying the magnification of the optical imaging 
system, so that the illumination area and the field-of-view of the imaging 
15 system, are varying simultaneously and proportionally. This has as a 
result, the preservation of image brightness regardless of the 
magnification level of the lens. The imagirig-illumination geometry 
embodied in this optical imaging apparatus among with the light beam 
manipulation options, enable the efficient elimination of the contribution 
20 of the surface reflection to the captured image and consequently the 
efficient clinical implementation of the method described herein. 


^ CLAIMS 


1 . A non-destructive method for the in-vivo early detection of alterations 
and mapping of the grade of these alterations, caused in the 
5 biochemical and/or in the functional characteristics of epithelial 

tissues, during the development of tissue atypias, dysplasias, 
neoplasias and cancers, which includes: 

a) Exposing the tissue area of interest, to broad band optical radiation 

b) Administering an agent or a combination of agents which interact 
10 with pathologic tissue areas, characterized by altered biochemical 

composition and/or cellular functionality and provoke a transient 
alteration in the characteristics of the light that is re-emitted from the 
tissue, which may be reflection, diffuse scattering, and fluorescence 
or combinations of them. 
15 c) Measuring simultaneously the intensity of the light emitted from the 
tissue, in every spatial point of the tissue areapf interest, in a given 
instance of time and for a plurality of time instances, for the duration 
of agent-tissue interaction (chemical excitation) and tissue 
illumination (optical excitation), 

20 

characterized by the in vivo determination of the grade of alterations 
in the biochemical and/or the functional characteristics in every 
spatial point of tissue area under examination, based on the 
quantitative assessment of the spatial distribution of alterations in the 

25 characteristics of the light re-emitted from the tissue in given time 
instances, before and after the optical and chemical excitation of the 
tissue and/or based on the quantitative assessment of the spatial 
distribution of parameters, calculated from the characteristic curves 
that express the kinetics of the provoked alterations in the 

30 characteristics of the light re-emitted from the tissue, which 
characteristic curves are simultaneously measured in every spatial 
point of the area under examinaition during the optical an^ chemical 
excitatibh of tissue. ' . 
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The method of claim 1 , where the step of agent administration in the 
case of cervical epithelium comprises topical application of acetic 
acid solution and alternatively a solution or combination of solutions 
chosen from a plurality of acidic and basic solutions, which are 
5 provoking transient alterations in the scattering properties of the 

abnormal epithelium. 

3 The method of claim 1 , where the step of agent administration in 
other than cervix epithelial tissues (e.g. larynx, oral cavity, skin) 
comprises topical application of acetic acid solution and alternatively 

10 a solution or combination of solutions chosen from a plurality of 
acidic and basic solutions, which are provoking transient alterations 
in the scattering properties of the abnormal epithelium. 

4 The method of claims 1, 2 & 3, where the step of tissue illumination 
comprises exposing the tissue area under analysis to optical 

15 radiation of narrower spectral width than the spectral width of the 
light emitted by the illumination source. 

5 The method of claims 1,2 and 3, where the step of measuring the 
intensity of light comprises measuring the intensity of the re-emitted 
light in a spectral band, the spectral width of which is narrower than 

20 the spectral width of the detector's sensitivity. 

6 The method of claims 1,2 and 3, where the step of measuring the 
intensity of light comprises measuring simultaneously the intensity of 
the re-emitted light in a plurality of spectral band, the spectral widths 
of which are narrower than the spectral width of the detector's 

25 sensitivity. 

7 An apparatus for the in-vivo, non-destructive early detection of 
alterations and mapping of the grade of these alterations, caused in 
the biochemical and/or in the functional characteristics of epithelial 
tissues, during the development of tissue atypias, dysplasias, 

30 neoplasias and cancers, which includes: 

a. Optics for collecting the light re-emitted by the area under analysis, 
selecting magnification and focusing the image of the area; 

b. Optical irriaging detector(s); 
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''v'y'b?2oMeans for the modulation, transfer, display and capturing of the 
image of the tissue area of interest; 
d. Computer which includes data storage, processing and analysis 
means; 

5 e. Monitor for displaying images, curves and numerical data; 

f. Optics for the optical multiplication of the image of the tissue area of 
interest; 

g. Light source for illuminating the area of interest; 

h. Optical filters for selecting the spectral band of imaging and 
10 illumination; 

i. Means for transmitting light and illuminating the area of interest; 
j. Control electronics; 

k. Software for the analysis and processing of data, which also enables 
the tissue image capturing and storing in specific time instances and 
15 for a plurality of time instances, before and after administering an 
agent or a combination of agents whfch have the property to alter the 
optical characteristics of atypical and pathological tissue areas, 

characterized by the determination of ah image or of images which 
20 express the spatial distribution of the characteristics of the kinetics of 
the provoked changes in the tissue's optical characteristics, before 
and after administering the agent, with pixel values corresponding 
with the spatial distribution of the alterations in the intensity of the 
light emitted from the tissue, in given time instances, before and after 
25 the optical and chemical excitation of tissue and/or with the spatial 
distribution of parameters derived from the function: pixel gray value 
versus time, which is calculated from the captured and stored images 
and for each row of pixels with the same spatial coordinates, the 
storing and display of the image or images of that express the 
30 kinetics of the provoked alterations in the tissue's optical 
characteristics before and after administering the agent and the 
mapping of tissue areas with alter$tions of different type ; and grade, 
based on the pixel values of the: image or images that express the 


/ kinetics of the phenomenon. 

8 The apparatus of claim 7, where the step of optical filtering the 
imaging detector comprises an optical filter that is placed in the 
optical path of the rays that form the image of the tissue, for the 

5 recording of temporally successive images in a selected spectral 
band, the spectral width of which is narrower than the spectral width 
of the detector's sensitivity. 

9 The apparatus of claim 7, where the image multiplication optics 
comprise light beam splitting optics that create two identical images 

10 of the area of interest, which are recorded by two imaging detectors, 
in front of which optical filters are placed, with in general different 
transmission characteristics and capable of transmitting light of 
spectral width shorter than the spectral width of the detector's 
sensitivity, so that two groups of temporally successive images of the 

15 same tissue area are recorded simultaneously, each one 
corresponding to a different spectral band. 

10 The apparatus of claim 7. where^the image multiplication optics 
comprise more than one beam splitter, fpr^^he creation of multiple 
identical images of the area of interest, which are recorded by 

20 multiple imaging detectors, in front of which optical filters are placed, 
with in general different transmission characteristics and capable of 
transmitting light of spectral width shorter than the spectral width of 
the detector's sensitivity, so that multiple groups of temporally 
successive images of the same tissue area are recorded 

25 simultaneously, each one corresponding to a different spectral band. 

11 The apparatus of claim 7, where the image multiplication optics 
comprise one beam splitter, for the creation of multiple identical 
images of the area of interest, which are recorded by multiple 
imaging detectors, in front of which optical filters are placed, with in 

30 general different transmission characteristics and capable of 
transmitting light of spectral width shorter than the spectral width of 
the detectpr's sensitivity, so that multiple groups of temporally 
successive; images of the . ^same tissue area are. . recorded 
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S' simultaneously, each one corresponding to a different spectral band. 

12 The apparatus of claim 7, where the image multiplication optics 
comprise one beam splitter, for the creation of multiple identical 
images of the area of interest, which are recorded in different sub- 

5 areas of the same detector, and in front these areas optical filters are 
placed, with in general different transmission characteristics and 
capable of transmitting light of spectral width shorter than the spectral 
width of the detector's sensitivity, so that multiple groups of temporal- 
ly successive images of the same tissue area are recorded simulta- 

10 neously in the different areas of the detector, each one corresponding 
to a different spectral band. 

13 The apparatus of claim 7, where the step of filtering the light source 
comprises an optical filter, which is placed in the optical path of 
illumination light beam, and transmits light of spectral width shorter 

1 5 than the spectral width of sensitivity of the detector used. 

14 The apparatus of claim 7, where the step of filtering the light source 
comprises a plurality of optical filters and rnechanism for selecting 
the filter that it is interposed to the tiss^ie illumination optical path, 
thus enabling the tuning the center wavelength and the spectral 

20 width of the light illuminating the tissue. 

15 The apparatus of claims 7 through 14, where the mapping of the 
grade of the alterations to the biochemical and/or functional 
characteristics of the tissue area of interest, is based on the pixel 
values of one image, from the group of the recorded temporally 

25 successive images of the tissue area of interest. 

16 The apparatus of claims 7 through 14, where the mapping of the 
grade of the alterations to the biochemical and/or functional 
characteristics of the tissue area of interest, is based on the pixel 
values belonging to plurality of images, which are members the 

30 group of the recorded temporally successive images of the tissue 
area of interest. 

17 The apparatus of claims 7 through 14, where the mapping of the 
grade of Hhe alterations to theX biochemical and / or functional 
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Characteristics of the tissue area of interest, is based on numerical 
data derived from mathematical operations and calculations between 
the pixel values belonging a plurality of images, which are members 
of the group of the recorded temporally successive of the tissue 
5 area of interest. 

18 The apparatus of claims 7 through 17, where a pseudo-color scale, 
which represents with different colors the different pixel values of the 
image or of the images used for the mapping of abnormal tissue 
areas, is used for the visualization of the mapping of the grade of the 

1 0 alterations to the biochemical and / or functional characteristics of the 
tissue area under examination. 

1 9 The method and the apparatus of claims 1 through 1 8, where the 
image or images which are determined for the mapping of the grade 
of the alterations in biochemical and/or functional characteristics of 

15 tissue, are used for the in-vivo detection, mapping, as well as for the 
determination of the borders of epithelial lesions. 

20 The method and apparatus of claims 1 through 18, where the pixel 
values of the image or of the images which are determined for the 
mapping of the grade of alterations in biochemical and/or functional 

20 characteristics of tissue, are used as diagnostic indices for the in-vivo 
identification and staging of epithelial lesions. 

21 The method and the apparatus of claims 1 through 20, where the 
image or the images which are determined for the mapping of the 
grade of the alterations in biochemical and / or functional 

25 characteristics of tissue can be overimposed onto the color or black 
and white image of the same area of tissue under examination 
displayed on the monitor, so that abnormal tissue areas are 
highlighted and their borders are demarcated, facilitating the 
selection of a representative area for taking a biopsy sample, the 

30 selective surgical removal of the abnormal area and the evaluation of 
the accuracy in selecting and removing the appropriate section of the 
tissue. 

22 The method and the apparatus of daims 1 through 21, AA/here the 
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. ^1^' image or the images which are determined for the mapping of the 
grade of alterations in biochemical and/or functional characteristics 
of tissue are used for the evaluation of the effectiveness of various 
therapeutic modalities such as radiotherapy, nuclear medicine 

5 treatments, pharmacological therapy, chemotherapy. 

23 The system of claims 7 through 22, where the optics for collecting 
the light re-emitted by the area under analysis, comprises the 
optomechanical components employed in microscopes used in 
clinical diagnostic examinations, surgical microscopes, colposcopes 

1 0 and endoscopes. 

24 The apparatus of claims 7 through 22, which in case of colposcopy 
comprise, a speculum, an articulated arm onto which the optical 
head is attached, which optical head is consisted of a refractive 
objective lens, focusing optics, mechanism for selecting the 

15 magnification, eyepiece, mount for attaching camera, and illuminator, 
where the speculum is attached in fixed location onto the system 
articulated arm-optical head, in suchija way that the central 
longitudinal axis of the speculum is perpendicular to the central area 
of the objective lens, so that when the speculum is inserted into the 

20 vagina and fixed in it, the relative position of the image-capturing 
optics and of the tissue area of interest remains unaltered, 
regardless of micro-movements of the cervix, which are taking place 
during the examination of the woman. 

25 The apparatus of claim 24 additionally comprising an atomizer of the 
25 agent used, where the atomizer is attached in a fixed point onto the 

system articulated arm-optical head of the apparatus and in front of 
the vaginal opening, while the spraying of the tissue may be 
controlled and synchronized with temporally successive image 
capturing procedure, with the aid of electronic control means. 
30 26 The apparatus of claims 7 through 25, where the image capturing 
detector mearis and image display means comprise camera system 
with detector^^patial resolution greater than 1000 XI 000 pixels and 
(V monitor of at l^ast 17 inches (diagonal), so that high magnificf^tion is 


^**^ffi.J5 flnsured together With a large field Of View, while the image quality 
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27 The apparatus of claim 23 which in case of microscopes used in 
clinical diagnostic examinations, surgical microscopes and 
5 colposcopes, comprise an articulated arm onto which the optical 
head is attached, which optical head is consisted of an objective 
lens, focusing optics, mechanism for selecting the magnification, 
eyepiece, mount for attaching camera, illuminator and two linear 
polarizers, where the two linear polarizers are attached, one at a 
10 point along the optical path of the illuminating light beam and the 
other at a point along the optical path of the rays that form the image 
of the tissue, with the capability of rotating the polarization planes of 
these light polarizing optical elements, so that when these planes are 
perpendicular to each other, the. contribution of the tissue's surface 
15 reflection to the formed image is eliminated. 

28 The system of claim 23, which in case of endoscopy the endoscope 
comprise optical means for transfenring light from the light source 
onto the tissue surface and for collecting, and for transferring along 
almost the same axis and focusing the rays that form the image of 
20 the tissue, and two linear polarizers, where the two linear polarizers 
are attached, one at a point along the optical path of the illuminating 
light beam and the other at a point along the optical path of the rays 
that form the image of the tissue, with the capability of rotating the 
polarization planes of these light polarizing optical elements, so that 
25 when these planes are perpendicular to each other, the contribution 
of the tissue's surface reflection to the fomned by the endoscope 
image is eliminated. 
29 The system of claims 23, 24. 25. 27 which in case of microscopes 
used in clinical diagnostic examinations, surgical microscopes and 
30 colposcopes. additionally comprise a reflective objective lens, where 
the reflective objective replaces the refractive one, which 
reflective objective is devised so th^t in the central part of its 
optical front aperture the second reflection mirror is located..;and in 


^ AT LAV, 

' Sra. 100 82 / s 

^8665 BEG. i^p,^. pear part (non-reflective) of this mirror, illumination means are 
^ attached from which light is emitted toward the object, so that with or 
5 without illumination beam zooming and focusing optics the central ray of 
the emitted light cone is coaxial, with the central ray of the light beam 
that enters the imaging lens, and with the aid of zooming and focusing 
optics of illumination beam that may be adjusted simultaneously and 
automatically with the mechanism for varying the magnification of the 
10 optical imaging system, the illuminated area and the field-of-view of the 
imaging system, are varying simultaneously and proportionally, so that 
any decrease in image brightness caused by increasing the 
magnification, is compensated with the simultaneous zooming and 
focusing of the illumination beam. 
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SUMMARY 

In the present invention a method and an apparatus for the in-vivo, non- 
destmctive, early detection of alterations and mapping of the grade of 
these alterations, caused in the biochemical and / or in the functional 
characteristics of epithelial tissues during the development of tissue 
atypias, dysplasias, neoplasias and cancers. The method relays on 
simultaneous measurement of the spatial, temporal and spectral 
alterations in the characteristics of the light that is re-emitted from the 
tissue under examination, as a result of a combined tissue excitation 
with light and special chemical agents. The topical or systematic 
administration of these agents result in an evanescent contrast 
enhancement between normal and abnormal areas of tissue. The 
apparatus enables the capturing of temporally successive imaging in 
one or more spectral bands simultaneously. Based on the measured 
data, the characteristic curves that express the>agent-tissue interaction 
kinetics, as well as numerical parameters derived from these data, are 
determined in any spatial point of the examined area. Mapping and 
characterization of the lesion, are based on these parameters. 
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